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Aj^i^iteesaey Abbbess op the Peesibekt, 

Professor Albma2s% M.B., 'LL.D., F.B.S. 

Som£ Mecent Adiitiom to oitr Knoivledgo of the Structure of the 
Marme Bolyzoa, 

[EeadMay 24, 1879.] 

Ih following tlie course whicli I liave liitlierfco cliosen of making 
the address giTeii at our Anniversary Meeting an exponent of 
recent progreBs in certain departments of biological science, I 
propose: in the, pr|setit instance' '.to .call joiir attention to some' 
additions to our knowledge of the marine Polyzoa. The short- 
ness of the time at my disposal compels me to omit all reference- 
to the emhryological researches of which these animals have, of 
late years been the subject ; the facts wdiich I am about to bring 
before you must tbe,rfifore,be confined to those of a purely struc- 
tural character*' ■" 

, , I.',:SmnCTITB'E OP THE EHBOPEO.CTATi 'PO'LXZOA, " : 

ISritschOj several years "ago,. ■contributed .some very , important 
facts on', .th©' anatomy'' ,of 'Fedieellma and 'of ■' 'Xoa’oaom#'. He 

^ Sitzimgsberichte der Ol-esseHsch/iiatiirforsch. Freimde zu Berlin, 1869, and 
Zeitschr. f. wissenscb. Zooiog., vol. xs. 1871. ' " ' 

LIOT* JOUBIT.— Z'OOLOQ'-T, TOn.'XV.'" '."'I ■,'„'' 
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especially called attention to the relations of the intestine, wliicli 
in these genera opens, like the mouth, within the tentacular crown. 
Tliis character thus becomes the index of a very distinct type of 
structure, in accordance with which Nitsche divides the Polyzoa 
into two great sections : — the Endopkocta, in which, as in Fedi- 
celUnaj the intestine opens within the tentacular crown ; and the 
Ectopeogta, in which, as in the great majority of the Polyzoa, it 
opens outside of the crown. 

Besides the long-known FedicelUna and the more recently dis- 
covered Loxosoma of Eleferstein and Claparede, the group of the 
Endoprocta now embraces the beautiful freshwater genus ITena- 
TELLA, described by Leidy^; while to the same group must be 
referred the remarkable marine genus Ascopodaeia, Busk MS., 
determined and carefully investigated by Busk in specimens from 
the ‘ Challenger ’ Expedition, but not yet made the subject of a 
published notice. 

Loscosoma has recently been studied by Oscar Schmidt who 
believes that he finds evidence that the apparent buds in this 
genus are really eggs detached from the ovary and developed on 
the body of the parent — a view which cannot he reconciled with 
other observations, especially those of Nitsche and of Saleasky, 
who found such buds borne by other buds, in which, in consequence 
of their immature state, no ova could have as yet existed. 

Salensky J has described two new species of Loxosoma, and has 
made some important observations regarding the structure of this 
genus. Like all the other eiidoproctal forms, Lomsoma consists 
of a cup-shaped body supported on a peduncle. The peduncle 
consists of a parenchyma and a muscular layer surrounded by a 
cellular layer (endocyst), which is overlain by a homogeiieoiis 
membranous layer (ectocyst). Its form difiera much in the two 
.species" described' bj' him. . In' one {L, Teihym) t\m peduncle Is, 
provided with a terminal gland-like organ ; in the other 

no such . organ exists. L. however/ fixes 

itself by means of a hardened homogeneous secretion, probably 
produced while the animal is young, and before the disappearance 
of the peduncular gland. The fixation of the animal by means of 
such a secretion seems to be characteristic of the species ; for the 

“ On Umwtella gracilis'^ in Proc, Acad. Sc. Philacl. yoL Tii. p. 191 (1854), 

t Arch. f. mikr. Anat. Bd. xii, p. 1 (1875). 

I Saleiiskj, “Etudes stir les Bryoajoaires Bkitoproctee,” Ann. Sc. Nat. 6**^® 
sor. tom© V. 1877. 
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other Loxosomas, which iu their adult state are destitute of the 
gland (X. singulare and L. Kefersteinii), form no such secretion, 
but fix themselves by means of a sucker which terminates the 
peduncle. 

The peduncular gland of L. Tetliym is imbedded in a three-lobed 
terminal enlargement of the peduncle, and is composed of five or 
six large pyriform cells, with large nucleus. Each of these cells 
is prolonged into a very fine canal that unites vs^ith its fellows 
into a common tube, which traverses the middle lobe of the pe- 
duncular enlargement, and here opens externally by a pore. 

It is a remarkable fact that even the species of LomBoma 
which when adult do not possess the peduncular gland, have it 
when young. The observations of Kitsche have proved this for 
X. Kefersteinii ; and Salensky has confirmed it in the case of 
X. erassicauda, and Vogt in thaAi of L. jpjiascolosomahem. 

The cup-shaped body of Lowosoina has its margin directed ob- 
liquely to the vertical axis, thus differing from the condition of 
the same part in the other genera, where the margin of the cup is 
transverse to the axis. Its wall consists, like that of the peduncle, 
of a layer of nucleated cells which forms the endocyst, overlain 
by a homogeneous membrane which corresponds to the ectocyst. 

The body-cavity, as in all the Endoprocta, is filled wuth a con- 
tinuous parenchyma. This consists of ceils apparently destitute 
of membrane and provided wdth processes, which, by their union 
with one another, form a network between the body- walls and 
the contained organs— a condition which would seem to be uni- 
versal among the Endoprocta, and which separates them by a 
well-marked character from the Ectoprocta. 

The form of the tentacles is that of a prism whose inner or oral 
side is provided with a ciliated groove. The outer side is com- 
posed of a layer of flattened cells, quite similar to those forming 
the outer layer of the body-walls. The axis of the tentacle is 
occupied by a parenchymatous tissue like that which fills all the 
body of the animal. 

Large unicellular glands are described by Salensky as dispersed 
in the body- wall of X. crasdcauda oxidi L, Tethym.^^ They are 
easily 'detected,, being of a blackish ^colour and.'in, './considerable 
number. They occur chiefly at the edge of the cup and base of 
the tentacles, and consist of pyriform ceils having their narrow 
ends turned towards the free surface of the body. Each cell is 
filled with a brownish finely granular matter em’-eJoping a sphe- 
rical nucleus. ■ ■ : , ' 



4 


PEor. ALLMAJT 01 ^ THJ3 


The muscles are nearly coBfined to tlxe peduncie. Only a few 
fibres are found under tlie integument in the body, into which 
they are continued from the welMeveloped muscles of the pe- 
duncle; As in all the Endoprocta, the muscles which in the 
Ectoprocta are engaged in the retraction of the poljpide are en- 
tirely absent. 

Eowalewsky believed that the digestive canal of L. neapolitmmm 
had but a single orifice common to the functions of ingestion and 
egestion — an error which Salensky rectifies by pointing out the 
difficulty of observing the commencement of the oesophagus from 
the point of view in which this part had been sought for by 
Kowalewsky, namely from the ventral side of the body. 

Salensky has drawn attention to a remarkable gland-like appa- 
ratus unnoticed by other observers. It has the form of two 
bunches of cells plunged in the parenchyma of the body, one on 
each side of the intestine. The cells in each bunch are eight in 
number, of an ovoid figure, and consist of a transparent proto- 
plasm apparently destitute of nucleus, and surrounded by a deli- 
cate membrane. Each cell is carried on a tubular peduncle, which 
is a continuation of its membrane ; and all the peduncles of each 
bunch unite into a common canal, which opens on the side of the 
body by a very minute orifice. Salensky regards these gland-like 
organs as having an excretory function, probably renal ; and it is 
impossible not to see in them bodies of great morphological sig- 
nificance, which admit of a comparison with the segmental organs 
of worms, and have an important bearing on the vexed question 
of the Vermal relations of the Polyzoa. 

Salensky has further succeeded in demonstrating in Loxosoma 
a central nervous system, in the form of a ganglion which is 
placed above the /stomach, between, the end of the oesophagus and ' 
the. ..beginning' of the , intestine. It -is of an., oval shape,, and ..gives , 
off nerves; in : different directions, ' Most. of. these ...lose , .themselves , 
in; the p,areiiehymatous tissue ,of the, body. , The, largest direct 
themselves from. the two sides of the ganglion" to the dorsal part 
■of,, the animah"' Each .of these, besides giving ■' off many . lateral 
'branches, .presents in the, middle 'of its course a. small thickening, 
.co.mposed" exclusively ,;of nerve-'cells, and, on approaching , the in- 
tegument, at first attenuates and then" enlarges' into a pyri,forin 
.'knot, wM€h,becomes .enclosed in one of a number of tubercles which 
form eleYation,s „of the .integument on the .dorsal part of the body, 
on each side of the longitudinal axis, ' These are doubtless sense- 
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organs. Each carries on its summit a bunch of immovable set^. 
The cavity of the tubercle is filled by the pyriform nerve-hnot, 
which thus lies just under the surface of the integument, and is 
in contact with the bases of the setse. Salensky compares these 
organs with the setigerous calcar of the Eotifera, and points to a 
close correspondence of structure between the two. 

Nearly si multaneouBly with Salensky, and quite independently, 
Vogt*’ describes another previously unnoticed species of Loxosoma, 
It occurs parasitieally in small tnfts on the caudal extremity of 
two species of Fhascolosoma^ a genus of worms, and is hence named 
by its discoverer Lomsoma phascolosomatum. 

The oblique direction of the cup-like body by which all the 
species ofLoxosoma are distinguished, has suggested to Vogt a 
comparison to the hood of a cloak tied in front by a string. The 
space Yvithin the hood lie names the vestibule ; it contains the 
mouth, anus, and place of exit of the generative organs. 

The peduncular gland observed in certain other species of Loxo-- 
soma is altogether absent in the adult state of E. jpliascolosomatim, 
though it exists in the larva. Vogt further describes setigerous 
papilise which he regards as. organs of sense. Unlike the similar 
organs described by Salensky, these are only two in number, one 
on each side of the body. Vogt, however, has failed in his attempts 
to find any trace of a centi'al nervous system. 

The mouth, which, in the form of a very wide funnel, opens into 
the vestibule at the base of the tentacular crown, is provided with 
two projecting lips, one a button-shaped prominence on the ven- 
tral side, the other, longer and hook -shaped, on the dorsal, where 
ibprqjoets into 'the' vestibule. 

Vogt has convinced himself that L.phmcolosomatim is dioecious. 
He describes in tbe male a thick-walled sac, which lies in the 
mesial line over the stomach, andwdiich becomes filled with sper- 
matozoa. This communicates, by two very short canals, with two 
gland-iike organs, winch are situated one on each side of the 
stomach, and wEieh he regards as 'testes, in. wiiose cells the 'sper-' 
'matozoa are generated 'beforepass'ing' into the median seminal re- 
ceptaeie. He Has.. seen the spermatozoa expelled from this recep- 
tacle; into the cavity of 'the vestibule, 'and has, noticed them^ esca-, 
ping thence into, the' surrou tiding; Yvater. . 

Carl Vogt, ■* Bnr 'le Toxosome des Phascolosomes,” .Archives" cle Zoologie ex- 
peidmentale, '1877. " See also a translation and condensation of tbat 'memdir 'by 
Hinoks in.,Q,Ua'rt.'doiirn,. „Mier. Sc. vol.' xyib new- series.' ■ 
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The ovaries, according to Vogt,' occupy in the female exactly 
the same powition as the testes in 'the male. The ova are expelled 
from them one after the other, and pass into the vestibule^ which 
may become loaded with them. Here they run through certain 
early stages of development, and are ultimately expelled as ciliated 
larv 80 . ' 

One can scarcely overlook the close correspondence between 
the organs here described by Vogt as ovaries and testes and those 
which Salenskj describes as a glandular apparatus with a probable 
excretory fiinctioin 

Loxosoma is regarded by Vogt as au archetypal form, from which 
that of the ordinar y Polyzoa has been derived by successive modi- 
fications. 

II. HyPOPHOBELUA EXFANBA* 

"We are indebted to Ehlers for a valuable memoir on a very 
remarkable burrowing polyzoon, to which he gives the name of 
Mypo^horella eospansa^. 

He met wn*th it on the coast of Spickeroog, where it occurred 
in burrows which it had formed in the thickness of the tube-wall 
of Terebella concliilega. The completely developed colony is com- 
posed of two kinds of dissimilar members or zooids. Of these the 
one set is destitute of intestinal canal, and is capable of only non- 
sexual reproduction, while the other has a developed intestinal tract, 
as well as sexual organs which give rise to fertile eggs, non-sexual 
reproduction occurring here only exceptionally. The intestineless 
members have the shape of long thin threads ; he designates them 
as “ Stengelthiere.” The intestine-bearing members are urn- 
shaped, or flask-shaped, and are called by Ehlers Nahrthiered^ 

The filiform zooids, or ** Steiigelglieder,” form stolons by which 
the; colony 'extends'itself,., and.'on which the. nutritive: zoo'ids;or 

Kalirthiere',”' are borne. . :'T:hestarting-point;of the entire colony' 

'■ 'isv.a,' thread-like .Stengelglied,;' which is developed, from the 'larva., 
:Erom 'the,:' distal;' or',, growing, end,-, of 'this 'are; produced in linear,,, 
order a succession of similar filiform zooids, which together form 
.. "'a "'progressive filament, which, burrows betw-een' the layers of thO", 
' ®ro5^^a-t'ube,'. The distal end of this filament thus' represents 
the youngest, as yet undeveloped filiform zooid. 

the'': single, members ,(Glieder) of this, long filiform stolo'H' 

.' *' .'K..' Ehlers, [^Ily^o^harella expmisa^ ein Beitrag^ur Kenntoiss der 'mi,nende.Ji' 
Polyzpaf' ■ Abbancl'h' der 'kdnigl. ' Gesellsch,; der 'Wissenschaften, , l87d. 
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(if we except the oldest or basal member and tbe youngest or ter- 
nimal) there spring in regular order lateral, shoots, by which the 
stolon sends out on one side a series of filiform zooids like those 
of which it is itself composed, and on the other the zooids ’which 
form the flask-shaped or nutritive members of the colony. Each 
component member of the burrowing stolon may thus carry on its 
distal end two opposite zooids, one of which is a filiform zooid, 
the other a nutritive zooid. 

The filiform zooids push themselves between the layers of the 
tube-wall of the Annelid ; the nutritive zooids, on the other hand, 
perforate the inner layer, forming a circular orifice through which 
the animal projects its crown of tentacles into the lumen of the 
tube. 

The component members of the stolon are dilated at their distal 
ends (where they carry the two opposite zooids) into a kind 
of flattened capsule. In the rest of their extent they present, 
under a low magnifying power, an obscurely ringed appearance. 
Each forms a completely closed tube filled with a clear non-cor- 
pusculated liquid. The wmll is composed of a laminated chitinous 
ectocyst lined by a soft endocyst in which granules and fusi- 
form nuclei lie embedded, but which shows no differentiation into 
distinct cells. In the capsule-like dilatations there occur peculiar 
structures in the form of glistening, thin, straight bands, which 
are stretched from one side of the capsule to the other, and at 
their points of attachment pass into the protoplasmic substance of 
the endocyst. Each of these bands contains a very distinct nu- 
cleus, but shows no further differentiation. They closely resemble 
muscular fibres such as are developed in the nutritive zooids; but 
Ehlers could obtain no evidence of contraction. 

Unlike tbe filiform zooids, the nutritive zooids possess in most 
respects the typical structure of a Uymnolaematous polyzoon. A 
peculiarity by which they are characterized consists in the pre- 
sence of two hollow horn-like processes, which arise, one on eacli 
side, a little behind the orifice of the zocBcium. ISTothing can ho 
asserted as to .the significance of. these 'processes. Their cavity : 
does not appear to communicate with that of the zocBcium. 

' ' '' The body- wall of the nutritive zooids ..consists of the same layers 
as that of .the filiform zooids.;; the ':endocyst, how,ever,'is seen to' 

* Ehlers, on grounds which cannot.' be regarded as sufficient,, refuses to 
employ the terms “ ectocyst ” and “ endocyst, ’h as well as “ polypkley zod"- 
cium,” and others now generally accepted by writers on the Poiyisoa. 
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be iBiicli more distiiictlj diiTerentiatecl into cell-territories. Em- 
bedded'in its substance are oval nuclei, each of which is surrounded 
by a small area of protoplasm, from which fine filiform off-runners 
pass out to unite with neighbouring ones* We thus obtain the 
appearance of a set of stellate cells united by their radiating ex- 
tensions, and believed by Ehlers to undergo slow changes of form. 
Ehlers believes these to be of the same nature as the stellate cells 
which Ciaparede* has observed in the walls of the marine Polyzoa, 
and to which lie has referred the canal-system noticed by Smittf 
in the body-wall of Memhranpof*a pilosa. Similar cells have been 
described by Nitsche in the marine Polyzoa. 

In the completely retracted state of the polypide the appear- 
ance of a iwlially striated circular disk, perforated in the centre, 
may be seen a little within the orifice of invagination stretching 
across the tentacular sheath in the manner of a diaphragm. In 
the exserted state of the polypide this appearance is seen to be 
due to folds in the wall of the tentacular sheath ; and this part of 
the sheath will then be found to form a transparent, short, cylin- 
drical neck with longitudinal ridges* 

It will thus be seen that the great interest of Ehlers’s memoir 
consists in its making known to us a type of Polyzoa in which 
there is expressed a strongly marked dimorphism of the zooids 
with distinct functions allocated to each of the two forms which 
thus make up the complete colony. 

* OlaparMe, “ Beitrage zur Anai und Entwickel. der Seebryozoen," Zeit. f. 
wksens. Zool. 1871 . 

t Smitfc, “ Om Hafs-Bryozoernas utveckling,” (Efversigt, 1865, 



ON THE THOBAX OE THE BLOW-ELT. 


9 


On tbe Thorax of the Blow-% (Mmca vomitorid). 

^ Bj Abthfb Hammonb, F.L,S. 

[Bead June 19, 1879.] 

(Plates I. & 11.) 

General Remarlcs and Deseriptwe Anatomy. 

The following observations on the structure of the thorax of the 
Blow-hy embody a portion of the results obtained from a series of 
investigations conducted by myself at different times within the 
last few years on the thoracic structure of insects generally, and 
are offered to the Society with some diffidence. 

Some time ago, on attentively considering the phenomena of 
wing” development in that common pest of our cellars and kitchens, 
the Cockroach {Blatta orientalis), I was induced to form the 
opinion that there exists in the prothorax of this insect parts 
which, however disguised, are the true homologues of the wings on 
the succeeding segments. My present object, however, is to submit 
such evidence as appears to me to bear upon the problem of the 
limits of the several segments of the connate thorax of the Bi- 
ptera as exemplified in the insect which gives the title to this paper* 
Bo far as I am aware, our knowledge upon this subject has been 
confined to the statement that, in common with the two other 
orders of the Lepidoptera and Hymenoptera, the thorax of the 
Diptera consists mainly of the central portion of the thoracic 
region greatly enlarged at the expense of the other two. I7o 
definite attempt though has been made to fix by any process of 
reasoning the boundary which separates one of these segments 
from the other. According to M. Audouin, referred to by 
iJTewport “ The parts capable of demonstration in each segment 
are: — on the upper or dorsal surface, the prascutum, seutum^ 
seuteUum^ and posUmtellmi ; on the inferior or pectoral surface, 
a single piece, the stermim, on the lateral, two pieces, the 

and on each side ; in addition to which there 

are also two evanescent pieces, which are of considerable size in 
some species, but scarcely distinguishable in others. These are 
the paraptera^ poriionB of the thorax not articulating with the 

* Article “Insecta/’ Cyclop, of Auat. & Physiol., p. 911, where Newport 
sutnmames from M. Aucloiim, Ann, d. ScL Nat. vol. i. 

li INN. JOHBN.*— EOOLOGXjTOn.: XT. 2:,' 
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sternum/ but witli tlie episternnm anterior to each wing, and tlie 
troelmnfm, articulating with tlie epimeron and coxa of tlie leg 
—the paraptera of the prothorax being, according to Audouin, 
abseiitd’ 

These parts constitute the external casing of each thoracic 
segment exclusive of the appendages, viz. the wings and the legs, 
and of the internal process known as the ento sternum. Of those 
on the dorsal surface the scutum is the most prominent piece, 
and to it, in the alarj segments, the articulations of the wings are 
affixed. In front of it is the praescntnm, forming the anterior 
boundary of the segment, and generally bent downwards to form the 
horny partitions between the segments known as the pliragmata. 
following the scutum is the scutellum, a prominent portion of the 
thoracic skeleton, to which also, in conjunction with the scutum, 
the membranous portions of the wings (the alulets of the Diptera 
and Byticidse) are attached. Lastly, we have the postscutellum, 
which, like the prsescutum, is generally bent downwards to form 
the phragma. These four pieces were regarded by Audouin^ as 
the dorsal portions of four subsegments or annuli, of which the 
pectoral portions are less easily demonstrable on account of their 
being fre<][uently confluent -and not nearly so greatly developed. 
The parts forming the pectoral surface have been already suffi- 
ciently alluded to for my present purpose in the quotation from 
Newport. Although I cannot indorse the whole series of rela- 
tions thus indicated by Audouin, and typically exemplified in the 
structure of the Byticidse, the general correctness of his views is 
evidenced to my mind by the fact; that on those chief points 
which separated him from Macleayt, Burmeistei' |, Westwood §, 
andNewport [], to which I shall againffia^e- occasion to,>efer,I'find 
the interpretation which Audouin has , put upon these questions 
the.mor©:'; consonant witli my^own,^ ■ 

Where the separation of the three thoracic segments is distinct, 
as, Tor instance, in'' th^^ the .determination of the, limits 

uf'.each k a matter'' of' "■little difficulty.. Where, however, on the 
contrary, they ."are' 'more or less .eo-nnate, as, in the Hymenopt'era, 
and especially in the Diptera, the difficulty is proportionally 
■increased'.. In the, former"' case- this is illustrated by the fact^ of 
■ '' 'the' dispute which, raged .'over 'the . question ,'as to whether the piece , 

±mi.'"'d.',Sci.''Hat'. tom.'i. p. 118'(1824.)' ' '', ''f. Zoologioal',',l0mrnal;,Tol',T, 

I ^ Manual of translated by W. B. Shuckard, 

I introduction, 'vol.'ii; citi''. 
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called by Kirbj * fclie collar was a portion of the prothorax or of 
the inesothorax, a q-uestion which is, I believe, generally now 
regarded as settled in the former sense. The different plates of 
which the thorax is composed can be conveniently studied by 
viewing them in their different aspects as seen from a dorsal, 
ventral, or lateral, an anterior or a posterior point of view, as the 
case may be. Let ns first look at the thorax from an anterior 
point of view, as seen on removal of the head. Surrounding 
the cephalothoracic foramen on the dorsal surface is a slightly 
thickened margin, the tergum of the pro thorax (Bnrmeisterh 
pronotumt)- A pair of rami project from it. On either side 
of this are two small plates, bounded inferiorly hj the coxa and 
posteriorly hy the anterior thoracic spiracle ; these are the lateral 
plates of the protliorax, Audouin’s episterna. The cephalothoracic 
foramen is hounded inferiorly hy two plates, which Mr. Lowne J 
has called condyles, regarding them as parts of the last sub- 
segment of the head. From this opinion, however, I must dissent, 
as I shall have occasion hereafter to show§. Between the con- 
dyles is a small plate forming a peculiar organ, which he has called 
the cephalo-sternum, also looked upon by him as parts of the last 
cephalic subsegment. All these parts are indicated in my 
figures, PL I. Let us now turn to the dorsal surface. Here 
we find at its anterior angles two prominent portions, which in 
many species are somewhat lighter in colour than the sarround- 
ixig integument j they are not marked off hy distinct sutures, but 
their extent is sufficiently indicated by their colour and their 
protuberance. Burmeister cil) gives them the name of 
humeri, and says they are the same as his pronotumlb Lowne 
apparently does not notice them, or regards them as part of the 
niesonotum ; for, speaking of the anterior spiracle, he says (L c. 
p. 72), ‘‘The mesothoracic tergum reaches over its superior 
margin and joins the prothorax in front of the spmacled' 

It will be evident from a consideration of my figure 6, PL L, 

* ‘ latrod. to Eatomology,^ voL iii-p. 548. 

,, ;t' B'Urmeister’s terms, pro-, meso-, and metanotiiBi,' as applied to the entire 
dorsal surface of the respective segments, appear to supply a defect in Audouiffs 
nomenclature, and wilt be used in the course of this paper as occasion requires, 
as also their opposites, viz. pro-, meso-, and metasternum. 

Ih© Anatomy, of the Blow-fly'^' (bond. 1870). " ■ 

p., 28 . , , 

y'"''';]] 'Bhuckard’s translation, \p. 82., ■ 


2 ^' 
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tliat tlie part here referred to as overreaching the spirac],ej and 
described as part of the mesothoracic. tergiim, is none other than 
Burmeisterhs humerus. I shall give reasons for thinking that 
Biirmeister’s view is the correct one=^. The anterior portion of 
the dorsal surface is formed hy a rectangular plate, the anterior 
angles of which are cut oif by the humeri. In front it extends 
almost to the margin of the cephalothoracic foramen, its central 
portion being only separated therefrom hy the narrow ring of the 
prothorax. Behind the humeri it extends the whole breadth of 
the dorsal surface, and is bounded behind by a straight transverse 
suture just in front of the articulation of the wings. From the 
circumstance that this piece is distinctly marked oif from the fol- 
lowing portion hy a very evident external furrow and internal 
ridge, and, moreover, from the fact that it lies wholly in front of 
the articulation of the wings, I believe that it is the homologue 
of that part which in the Coleoptera especially is seen to occupy 
a similar position, viz. the prmscutum, though in this order, as 
illustrated chiefly iu the metathorax, it is bent inward to form the 
mesophragma. Following the praescutum is the large dorsal plate, 
the scutum, to which, as in all other insects, the wings are attached ; 
and this is again followed by the prominent and sub triangular scu- 
tellum, to which belong the alulets. These parts are shown in 
my figure 1, Plate I. 

« We will now look at the thorax from a lateral point of view as 
iilustrated in Plate I, fig. 6. We here notice first the parts 
already mentioned, and in addition the following, viz. iirst, the 
anterior spiracle immediately behind the humerus, which is fol- 
lowed by a large subqiiadrangnlar plate, bounded in front by the 
spiracle, above by the prsescutum, beneath by : the' stemumy and' 
.behind by a smaller plate to be presently ■described.', Mr, Lowne 
.'''■■(■^.'■■c.) ';}ms, called .this piece the episternuiii,';v,but '' 'although its rela- 
tion to the sternum would seem to justify this appellation, there 
.■',are„''yet^ circumstances which,' seenr.;'to ■'me,, decidedly to' remove 'it 
■ from, the piece " bo, designated . by. , Audouin. It will ■be noticed 
■that, ■lika^ .the ;]}r 0 escutum, it. is wholly and. entirely anterior to the, 
wing-socket, the situate hehind its superior posterior 
angle ; andin this important respect it differs entirely from the piece 
which in all the Coleoptera I have been enabled to identify with 
AiidouiU' s episternum. It appears to me probable that this plate is 


* Pos2fea, p. 22. 
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M. Audouin’s parapteron rather than Ms episternnm. A similar 
difficulty attends the identification of corresponding portions of the 
thoracic casing of the Lepidoptera and Hymenoptera, whose con- 
formation in many other respects runs somewhat parallel. Behind 
this comes a succession of two or three smaller pieces, extending 
beneath the wing, and perhaps doubtfully distinct from each other. 
Tliefirstof these only requires special notice, as it is this piece which 
I look upon as Andonin’s episternnm. It will he seen that it, too, 
may justly dispute the title with the piece in front of it, Axhile its 
situation wider the wing brings it more into harmony with the 
piece described by Andouin under the same name, and by Chah- 
rier* under that of “ clavieule scntellaire ” in tlie mesothorax and 
“ plaque fulcrale ” in the metathorax respectively, the anterior 
superior angle running up in a point under the wing-socket, which 
I regard as Chabrier’s ‘‘ appuis de I’aile.” The remaining pieces 
of the series extend between the alulet and the posterior spiracle. 
Their precise relations I can say little about, save that, in common 
with other parts forming the posterior surface of the thorax, I 
purpose to show that they belong to the meso- and not to the 
metathorax; the last of them is Lowne’s lateral qplate of the me- 
tathorax. There yet remain two pieces seen in profile, viz, the 
sterna of the meso- and metathoracic segments, as they are re- 
garded by Lowne. This designation is unquestionably correct as 
regards the first, which is a large rectangular plate forming the 
greater portion of the ventral surface, and marked by a groove in 
the mesial line ; hut with respect to the second I shall give reasons 
for thinking that this also is mesothoraeic and not metathoracic t. 
It will he observed here that it is bounded superiorly by the pos- 
terior spiracle, where it is broadest. Towards the mesial line it 
is much contracted, and passes between the intermediate and pos- 
terior cox 0 e; a portion of its anterior border also abuts upon 
the sternum and another upon the episternnm. The parts visible 
on the ventral aspect have been already mostly described. In 
front are seen the humeri, and between them the condyles of 
Lowne ; then follow the anterior spiracles, the episterna of Lowne 
(query, AudoiiiMs paraptera?); and between them the large ster- 
num of the mesothorax, followed by the acetabula and coxee of the 
intermediate and posterior legs ; and on either side of these are 

* See Chabrier, “Essai sur le Vol des lusectesf' M^moices dxi Museum 
d’Histoire Naturelle. 

t I^ostea, X3. 27. ■ ■ 
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the posterior spiracles, the plates between them and the wings, 
and Lowne’s metathoracic sternum (?). One portion, however, 
has not yet engaged our attention, viz. the narrow plate between . 
the acetabiila of the anterior coxsb. This is called by Mr. Lowne 
the prosternuiB, He says"*^*: — “It consists of a central portion 
and two cornua. The central portion is a long narrow plate 
widest anteriorly ; it is grooved along the mesial line externallyy 
and presents a slight ridge internally; posteriorly it sends a 
narrow plate along the edge of the mesosternuin and between it 
and the posterior edges of the coxae on either side. This plate 
becomes broader externally to the coxa, and extends along the 
outer edge of its articulation, reaching the lower anterior margin 
of the anterior spiracle, where it unites with the lateral plate of 
the prothorax, and terminates in a curved point in front of the 
articulation of the coxa near its outer anterior angle behind the 
nondyle.^’' ■ , 

The description appears mainly correct, though I shall have 
occasion to differ from it in tw’^o particulars — first, the dissociation 
of the condyles from the central carina between the coxa, owing 
to their allocation in the fifth or last cephalic segment’’ f; ^^nd, 
secondly, the association therewith of the cornua, by which I un- 
derstand the narrow plate which, as stated, runs along the edge 
of the mesosternum, and which I believe to be Audouin’s epime- 
Ton$. . 

Lastly, we will look at the thorax from behind, having first 
carefully removed the abdomen. Some of the parts already re- 
ferred to appear again. Above is seen the scutelliiin, on either 
side the posterior spiracles with tbe plates surrounding them, 
and beneath are tbe coxa. In addition to these wo have the two 
capitate organs' called lialteres,' which, as I, shall, bIiow,' take the 
'place , of' the; posterior "wings and a' large' . 'surface .of integuin'ent' 
.'dying '.between /them, separated 'superiorly 'by ■a■'n'a.rrow„Inelnhra“ 

■' 'mo'ns'conjunctiva'from., 'the.'scutellum,. and haYin.g aU' emarginate 
."".'co'ntour, beneath to, 'allow a passa'.gO' to"the' viscera. '.':A' semiltuiar 
'■ space. iiitervenes. between its inferior'margin and the lateral plates 
" forming 'Xowme’s 'meta^ernum, ''into which, 'project 'two 'slender 
"ap'o.dem'eB 'Connected 'with ■ the .halteres,. ,; About the centre" of itS'' 
."..length runs the junction of the 'first abdominal segment with th'e' 
' ',: "thorax,, .which -extends' between ', the. 'bases of the halteres ,'and, 
" ' Anatomy of the Bio w-%,'p, 63. ''' ' f p. 28, . 

f 27 (footnote). ■ , 
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separates the superior or ..external portion from tlie inferior or 
intemaL ' 

The whole of this large surface forms Lowne’s metathoracic 
tergum*, so that, according to his view, we have the whole of the 
pieces surrounding the thoracic abdominal foramen metathoracic, 
viz. the metathoracic tergum and the lateral and sternal plates of 
the same segment. That the same opinion was held by Bur- 
meister appears from the fact that he recognizes the same plate 
between the coxse as the metasternumf ; and his figures on 
pl. xiv. of the thorax of Tala'rms lomnws Myopa testacea 
afford similar evidence. In assigning these plates, therefore, to 
the mesothorax, I am conscious that I shall differ from a weight 
Ql authority. With respect to the posterior spiracles also, I must 
differ from Westwoodf: in assigning them too to the mesothorax 
instead of to the metathorax, whilst agreeing with him in regard^ 
ing the halteres as appendages of the latter segment, in opposition 
to Audouin and Latreille, who looked upon them as abdominal. 

So much for the external integument of the thorax. We m.ust 
now shortly notice the internal processes which form the ento- 
sterna of the several segments. In the first place, we find the pair 
which are found at the posterior extremity of the prosternum and 
reach the lower margin of the anterior spiracles; they are re- 
ferred to by Lowne§, and form, I believe, the prothoracic ento- 
sternum ||. Similar horny rami arise from the extremity of the 
sternum in many Coieoptera: for example, in the mesothorax of 
Qeotrwpm sUrGomrim, Byiicus and MMzotrogm ml- 

[siMiaMs.''. The mesothoraeic entosternum extends the whole length 
of the Bteriial piece as a thin triangular vertical plate^ with a pair 
of lateral processes for the insertion of muscles. The entoster- 
num of the metathorax arises between the posterior coxm and is 
much narrower. A projecting point of integument between them 
represents the whole breadth of Lowne’s metasteimum (niy meso- 
thoracic epimeron) in the mesial line. 

Now in deciding the question as to which segment any one of 
the. parts here described belongs, we may be guided by three, con-' 
siderations 

1st, The analogy presented by other insects ; 

, * Anatomy of the Blow-fly, p. 65. ■' ■ . t „^huphard's; translation, p. 85* 

I Westwood’s Introduction, p. 500. ^ | Op. riif. p. 63. 

p;: 28 . 
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2nd. The evidence derivable from developmental change ; 

3rd. That obtainable from a consideration of the nervous and 
muscular systems. 

Consideratiom of Analogies in divers Insects . — I may observe 
that the three orders of hexapod insects associated by Packard* 
under the name of Metabola, viz. the Lepidoptera, the Hymeiio- 
ptera, and the Diptera, beside the point of resemblance pointed 
out by him, have this in common, viz. the excessive development 
of the mesothorax at the expense of the preceding and following 
segments. That this is broadly the case is, I believe, an admitted 
fact irrespective of questions at present under discussion ; and 
it will be worth our while to consider what relation this prepon- 
derance of the mesothoracic over at least the metathoracic region 
bears to the davelopment of the wings and to their effectiveness 
as organs of flight. Of the three orders it may he said that the 
Lepidoptera is that in which the size and effectiveness of the pos- 
terior wings are most nearly approximated to that of the anterior f. 
The posterior wings of the Hymenoptera are decidedly inferior 
to the anterior in size ; and it may perhaps be presumed that their 
efficiency as organs of flight is subordinate to and dependent upon 
the former, whose movements they are evidently formed to follow. 
Lastly, in the Dipt era, the posterior wings are only found under 
the gi;ise of halteres, and for purposes of flight are entirely ob- 
solete.'" , 

Thus in these three orders we are brought, by a succession of 
stages, from a condition in which the size and effectiveness of the 
wings are somewhat equal, to one in which the posterior are atro- 
phied, and the power of flight is entirely concentrated in the me- 
sothorax. Let us see if we can trace a similar succession in the 
development of the segments themBelvesff 'If rwe.'caU: succeed 
, showing' that, the comp.arative , development ; of the ' two a1 ary, s'eg* 

„ ''ments in the' Lepidoptera, 'und the,- .Hymenoptera is in proportion.' 
-to -'their wing-power, -as-' I- may -.term'' it, we -shall ' then,' have an 
d prion ground for thinking that the comparative development of 
the segments of the Liptera follows the same rule ; in fact, that 
the metathorax is almost as obsolete as the wings, and that nearly 
the whole of the thoracic region is mesothoracic. 

G-uide to the Study of Insects, p. 104. 

t From the absence of longitudinal dorsal muscles in the metathorax of the 
Lepidoptera, I incline to the opinion that even in this order the posterior wings 
are subordinate to the anterior. ’ ^ ^ ^ 



THOBAX OB TUE BLOW-BLT. 


17 


■ Eut in order to do tliis we must first decide any disputed qiies- 
tions that may arise as to the limits of the thorax in these two 
orders. I believe that as regards the Lepidoptera there is no 
dispute as to the limits of the metathorax. In Li^aris salicis 
(PL II, fig. 9), behind the lozenge-shaped sentelkim of the meso- 
thorax, we find the metathoracic scutum visible as a triangular 
space on each side, the mesothoracic postsciitellum and the 
metathoracic preescutum both being developed inwardly ; this 
is followed by a minute scuteilum and postscutellum, the latter 
also developed inwardly. Thus it wall be seen that though of 
considerably less extent than the preceding segment, the meta- 
thorax has still a very appreciable breadth to correspond with its 
wing-development. Turn we now to the Hymenopteia. Here 
we are at once met with an old and hotly-disputed controversy. 
Audouin'^ and Latreille^ believed that the posterior portion of 
the thorax in this order is not strictly thoracic — that is, that a 
portion of the fifth segment of the body entered into its com- 
position; while Macleayt was of opinion that the said portion 
was the scuteilum of the metathorax enormously enlarged; and 
"WestwoodJ seems also to have regarded it as thoracic §. I do 
not know that this question is regarded as settled even now, 
although the view taken by Packard || is, so far as concerns the 
Hymenoptera, similar to Audouin'’s and my own ; and I think the 
balance of opinion inclines that way^. It will be evident, how- 
ever, on a little consideration that the decision of this question 
must largely affect the course of our reasoning, for if we adopt 
Macieay’s views w-e shall have in the Hymenoptera a metathoracic 
development out of proportion to that of the posterior wings. I 
will therefore advance a few arguments to show that in this 
matter Audouin and Latreille are right as opposed to Macleay ; 
and in the first place draw attention to the two figures illustra- 
ting different stages of the development of the pupa of the 

See Westwood’s ‘ Introduction,’ vol. ii. p. 75. 

t 2/oologicai Journal, voL V. p. 172. f Tom, cit 

§ Bunneister and Hewporfc were also opposed to Audouin on this point. See 
Shuck. Transl. Bui^ni. p. 235, and Newport’s “ Insecta,” Todd’s OycL Anat, and 
Bhysiol. p. 55. , ■ , ■ 

I Packard’s G-uide to the Study of Insects, pp. 67 & 109. 

^ Subsequent to the reading of this paper, I have noticed that Sir John Buh- 
bock. and Dr. Batzeburg take the same, view.' , '' See abstract, Th'e Anatomy: of' 
Ants,” Journ. Linn. Soc., ZooL (No. 80), vol. xiv, p. 738. Xmay also quote H, 
Eeinhard as supporting a similar view, viMe BerHn. entom. Zeitschr. 1865, p. 207, 
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Humble-Bee from Packard ' In tlie first of these tlie fifth seg- 
ment of the body, the thoracieo-ahdominal segment of Kewport, 
is seen to follow the alary segments and to he very similar to the 
Bueeeediiig abdominal ones, differing only from them in the form 
of its oblong spiracle, by which, however, it is easily and certainly 
recognized in the succeeding stage, where it is seen that the tlio- 
racic abdominal incisure has taken place behind it, including it 
with the thorax. If further evidence be required, I would point 
out that the Hymenoptera are not so exceptional in this matter 
as may be thouglitf, and that the Coleoptera, as a rule, if not also 
the Heteroptera, exhibit a similar structure. That the Coleo- 
ptera do so has long come under my notice ; and I believe Audouin 
pointed out the same thing. If we look at the dorsal surface of 
MJinotrogiis^ Geotmpes^ ox we find in either case the 

dorsal plate of a segment whose ventral arc has disappeared (the 
segment is ventrally atrophied). This dorsal plate is unmis- 
takably the first of the abdominal series, and furnished, like all 
the succeeding ones, with a pair of spiracles, differing from the 
others chiefly in being larger. It is quite distinct from the meta- 
thorax, following, as it does, the inwardly developed and obtusely 
triangular p os tscutellum (see PL II. fig. 15, for posts cutelliiin of 
Bliizoirogus). In default of its own ventral arc, however, it is 
thrown forward, as it were, upon the dorsal surface of the meta- 
thorax, or the ventral surface of that segment is produced under- 
neath it so as to supply the place of the lost ventral arc. It is as 
if the great development of the ventral surface of the metathorax 
had absorbed that of the next segment. A like conformation, I 
believe, prevails in many Heteroptera. Hewport $, I ought to add, 

' has, noticed a general atrophy of 'the fifth segment of thelarva in 
insecte, though ho does not appear to have connected it with the 
ventral atrophy of that segment ;m -.the imago to which I have- re-, 

^ “ On the Mo:rphology , of Insects /vProo.'' Boston Soo. Bat.' Hist., Peb. 1866,. 
pv 282, and the figiires an p. ,, 2 . 94 . ' 

■ t,: I. cannot quite understand kow- it is-'tliat „ Pao^kard ' .seems to hare ignored 
this fact.j :,for,"in the^paper, alluded -to '■m. .the vpreTious: .note, he says (p. ,291), 

■ The Hymenoptera differ from 'all other 'inseets in having .the hastd ring of 'the 
abd.o.men' thrown forward upon'the thorax.” ,,^■The phenomenon is,, I, adin,it, not 
so strildngly marMfn 'the two other orders as in th0 ':Hyinenop.,tfffa'; etill 
■ it is,. I venture ; to "think, very' pronounced," as I' have endeavoured to' show.. 
Amongst the .Heteroptera I would' adduce' the ^ case o'f . Comm 'fMfgimim as "the 
result of my own. observa'tion. 

^ Todd’s Oyciopsedia of Anatomy, “Insecta,” p. 28. 
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ferred. In' general tbe dorsal plate of tlie atrophied segment is about 
equally united witli tlie tliorax and the abdomen ; but instances 
occur in which it approximates more closely to the former ; and 
as this brings it nearer the structure of the Hymenoptera, I have 
illustrated it in the case of Goerius olens (PL II. hg. 13). It will 
be remarked that the metathoracic postscutell urn, which is usually 
developed inwardly to form the metaphragma, is here raised to 
the surfaces forming the triangular piece between the two halves 
of the dorsal plate of the atrophied segment, which, as usual, is 
furnished with a pair of spiracles, and is separated by a broad 
membranous conjunctiva irom the first of the true abdominal 
series, its lateral margins being conterminous with the epimera of 
the ventral surface of the metathorax. Precisely the same thing 
has happened in the Hymenoptera, both petiolated and non- 
petiolated, only that in the former the thoracico-abdominal incisure 
being so much deeper and taking effect more on the dorsal sur- 
face, the union of the dorsal plate of the atropLied segment with 
the thorax becomes more striking, and therefore seems to have 
attracted exclusive attention. 

The phenomenon is well seen in the Humble-Bee, of w’'hich I 
have given a drawing (PI. II. fig. 6), where it wiU be seen how 
large a portion of the posterior surface of the thorax is occupied 
by this plate, reducing the metathorax in the mesial line at least 
to a mere ridge between it and the scutellum of the mesothorax, 
with a small triangular expansion on either side, to which the 
bases of the posterior wings are affixed. The section of the me- 
tathorax in the mesial line is shown in fig. 5, and it wiU at once 
be seen that, viewed in this light, that segment is now reduced 
to something like conformity with the subordinate character of 
its alary appendages. It might he expected that these organs, 
which are (in virtue of the booklets by which they are united with 
the anterior pair) evidently formed to follow the movements of 
the latter and depend on them for their motive power, would 
require little or no provision of muscular force for themselves ; 
and aecordingly we find an almost atrophied metathorax and no 
■/muscles, in it, ■" 

" . W'6 now see therefore' 'that 'in "the' t'wo orders' of the ''Lepi-, 
;doptera and 'Hymenoptera , the , development' of ■ the , segm,ent is 
proportioned, to the development' of .the wings. '.Surely', .therefore,' 
there is good a priori ground to expect that in the Biptera the 
same rule will hold independently of the reasons to be presently 
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addiicedj and thab we sliall find the metatliorax of this insect 
to be as obsolete as are the alarj appendages it carries. 

Let m see mow how the view of the thoracic structure of the Hy- 
menoptera thus advocated bears upon the position of the spiracles. 
Does it introduce am elememt of harimomy into the study of this 
order as compared with other insects, or one of additional per- 
plexity ? and, finally, what is its effect om the location we may gi ve 
to these organs in the Diptera ? I gather from a passage in 
Westwood^* that Latreille has made the observation that the 
metathorax in insects is never provided with spiracles. The 
observation is a good one, though not free from error, I venture 
to think, in the induction he draws therefrom, that they (and the 
halteres in coiisequemce) are abdominal appendages. Of course, 
on his view of the Hymenopterous structure, they are excluded 
from the metathorax of that order inasmuch as, in his opinion also 
(as I have just mentioned), they occur on that portion of the body 
which belongs to the fifth or atrophied segment ; and so far as I 
am acquainted, with the exception of the Diptera, there is no 
other order of insects in which a metathoracic spiracle may even 
be thought to be observable in the By regarding, there- 

fore, the posterior spiracle of the Diptera as mesotlioracic, we 
shall introduce this element of agreement into the structure of 
the class— not indeed by thrusting it, as Latreille did, into the 
abdomen, that is, by removing it backward from the metathorax, 
but by the converse process of removing it forward to the meso- 
thorax. We shall then have the metathorax in every order of 
insects devoid of a spiracle. That the posterior spiracle should 
be mesothoracic is absolutely essential to my argument, eince it 
is surrounded by pffates which I propose to show also belong to 
■'•that segment.: 

, .But again, far;as..l, am 'acquainted, ■in, every case' where^ "the' 
'hmitS' of:the thoracic ' segments- ' are -not,- subject ;;of discussion, ithe; 
'■ ' position of the thoracic .spira.cles' is, "roughly speaking, ' between 
■' ■ the,, segments,, ' one pair" between ':,the pro- and mesothorax, and 
, another pair,between the meso-and the metathorax, though in some 
orders the latter are suppressed. Both pairs occur, for example, 
in,,- -the ,, Coleoptera '' and Lepidoptera ■; , one only, in the ,' Ilyineno'^' 
ptera, viz. the anterior. I say roughly, because I think there is 
really no debatable ground between the segments, and that any 

^ WestwooTs ‘ Introduction,’ p. 500, 
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given portion of the tegnmentary structures must belong to one 
or other of those between which it seems to occur ; and it will, I 
think, be found that the spiracles are in every case more nearly 
approximated to the segment in front of them than to that behind. 
Indeed I have noticed that the largest tracheal branch of the spi- 
racle between the pro- and mesothorax of Acrida mridissima pro- 
ceeds immediately down the fore leg to that peculiar organ in the 
fore tibia which has been supposed to be connected with the 
sense of hearing. 

From this and similar indications I think: that the spiracle is 
always the property of the posterior surface of the segment in 
front of it. And this is an additional reason for thinking that 
the posterior spiracles of the Biptera are mesothoracic, viz. that 
they are thus made to occupy the posterior or postscutellar region 
of the segment to which they belong. That they should in the 
Blow-fly be surrounded by well-developed corneons plates instead 
of membranous integument, is only an indication of the general 
fact that the postscutellar region has participated fully as much 
as the other portions of the mesothorax in the exceptional 
development which the segment has received in this order. 

^Evidence fram I)emlo])mental Change . — In a paper read three 
years ago before the. Quekett Microscopical Society, “On the 
Metamorphosis of the Crane-fly and of the Blow-fly,’’ I took 
occasion to notice the dorsal appendages on the thorax of the 
pupa of these insects. I believe that these processes, which are 
indicated in my figures (PI. II, fig. 1 and PL I. fig. 13), are 
the proper dorsal appendages of the prothorax, corresponding on 
that segment to the wings on the following one. The puiport 
of their being seems to terminate with the pupa state ; and in 
the imago their development as appendages seems to he arrested. 
As I endeavoured to show on that occasion, the fact of their 
being the serial homologues of the wing is not only attested by 
their position, but by the manner of their development, arising, 
as they do in either case, from a special imaginal disk, which, in 
the Biow-fly at least, had hitherto escaped notice from its 
minuteness., 

'This ' disk is shown in the -case ' of the'^ Crane-fly (PI. TI,. 
fig,. 12),, where it will 'be seen bo .correspond exactly in position' 
to those of the wings and halteres which follow it, viz. a little 
outside of, and posterior to, that of the corresponding leg. The 
corresponding disk of the Blow-fiy is situated just behind the 
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anterior spiracle of tk© larva immediately under tbe integument, 
and partially surrounding the anterior termination of the main 
trachea. I think that in this case similarity of developnieiit is 
a strong argument in favour of similarity of homological relation- 
ship ; and again it may be asked, if they be not the liomologues of 
the wings, how are we to regard them ? To look upon them as 
abnormal productions would, I submit, be contrary to the whole 
spirit of philosophical inquiry ; and what other opinion w'e can 
form I know not. If, then, they be the proper dorsal appendages 
of the prothorax of the pupa, then the imaginal structures found 
immediately underneath them must in all probability corresj)ond, 
and be prothoracic too. But these structures are the humeri to 
which I have had occasion to refer. Therefore, with Burmeister, 
I must look upon these parts as prothoracic^, and consider them 
as the homologues of the posterior angles of the collar of the Hy- 
menoptera, the homologous parts in both orders being followed 
immediately by the spiracle. 

But it is not only in the prothorax that the observation of de- 
velopmental change will afford a clue to the division of the seg- 
ments. In the pupa of the Craue-fiy the dorsal surfaces of the 
meso« and metathorax are sufficiently and distinctly marked, the 
former being as conspicuous for its extent as the latter for its 
contracted dimensions ; and, strange to say, their dorsal appen- 
dages are not yet recognizable as a pair of wings and a pair of 
halteres, but as two pairs of uudoubted wing-cases similar to each 
other in every respect but that of size. It is only when we sepa- 
rate the latter pair and examine them carefully with a lens that 
we can persuade ourselves that the nascent organs within them are 
not really wings, but the familiar halteres (see PL II. figs. 3 & 4). 
They are, so far as I judge, unquestionably modified and abortive 
posterior wings, appendages of a. metathoraciC' segment, however,; 
reduced, and by no means abdominal, as was supposed by 
Batreiile.', ' , 

Again, on carefully removing the integument from the dorsal 
surface of the Crane-fly pupa over the posterior portion of the 
mesothorax,. in,' front; of its . jmiction with'the' metathorax "'I; 
disclosed the plate marked ps in the drawing of the imago 
(PL IL fig. 2), which I must therefore regard as mesothoraeic. 
This plate is nearly horizontal in the Grane-fiy ^ but a compa- 


* Jnieh, p. 1% 
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rison of the two insects convinced me that it corresponds with the 
npper or external portion of the vertical surface which Mr. Lowne 
{op. cit) calls the metathoracic tergum. For this reason also, 
therefore; I must hold this to be amistake^ and that the external 
portion at least of the surface in question belongs to the meso- 
and not to the metathorax. 

As to the Muscular and JSFerwus Farts . — But fully as- cogent 
as either of the foregoing considerations is the evidence to he 
derived from an examination of the muscular structure. The 
nervous system of insects presents, to some extent, the repetition 
of parts observable in the integument. There is generally in the 
larva a pair of ganglia with corresponding nerves for each seg- 
ment. Owing, however, to the concentration of the nervous 
centres in the thorax of the imago (a concentration which, in the 
Biptera, is carried to an extreme point), and their consequent 
fusion into one large nervous mass, it is less adapted to the study 
of homological relations than the muscular structure. The latter, 
however, appears to me so obvious and so comparatively easy a 
means of discrimination, that any diagnosis of external relations 
that does not take it somewhat into account must of necessity he 
pro tanto imperfect. The subcuticular muscles of larvae present 
a very uniform repetition. Each segment has its own set of mus- 
cles distinct from those preceding and following it. I will not 
say that such a thing never occurs as the existence of a muscle 
extending across two or more segments, for I know at least of 
one instance in which this certainly appears to be the case 
still, as a rule, ohservahle not less in the imago than in the larva, 
each segment is provided with its own muscles ; and the connate 
condition or any approximation to it of two or more segments is 
not, so far as I know, accompanied by any fusion, either real or 
apparent, of their respective muscles. 

To illustrate this, it will he necessary to mention that the tho- 
racic muscles of insects assume two different principal directions tj 
a longitudinal and a lateral or vertical one. The former occupy 

^ This occurs in the larya of the Crane-fy; and a similar instance j® men- 
tioned in Sir John Tuhbocks paper “ On the Muscles of the Laiwa of Pyyesm 
huce^halF^ (Trans. I/inn. Soc. voL xxxi. p, 174), being that marhed No. 2 in the 
tot Plate attached' thereto. ' 

t For a more., complete '.account of the muscular structure of the. thorax, aec, 
“ Essai sur le'VoId©.s Insectes,” par J. ■Chabrier/in M^moire'S'duMuB^nm ffHis-' 
toire rTaturelie, p. , 410. , , 
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tlie central portion o£ the thoracic cavity towards the dorsnmj 
and are chiefly conspicuous in the alary segments, and (with the 
exception of the Lihellulidse) more especially of such insects as 
are remarkable for their power of flight, in the production of 
which, as is shown by Chabrier, they are chiefly instriimeiital. 
They fall in two divisions, one on either side of the mesial line, as 
may be seen in Plate I. figs. 8, 10, & 11, and in Plate II. figs. 5, 
10, & 11. They extend from the prsescntum to the post- 
scutellum of the segment to which they belong, in every insect 
with which I am acquainted, and are the muscles dorsanx an 
abaisseurs des ailes ” of Chabrier, the recti dorsales of the 
larva. 

In the Coleoptera, where the thoracic segments are unmistak- 
ably distinct and the phragmata well developed, their attachments 
are equally clear ; here, however, they are chiefly confined to the 
metathorax, as the faculty of flight in those insects resides in 
that segment. In Acrida mridksima we have an example where 
that faculty is resident in both segments j and accordingly we 
find that the longitudinal muscles are present in both (see PL II. 
fig. 11); and though the two alary segments are much more inti- 
mately united in this insect than they are in the Coleoptera, the 
two sets of muscles are perfectly distinct, the length of each 
being coextensive with the limits of the segment to which it 
belongs. 

In the Lepidoptera the same rule holds. The anterior wings 
of these insects would appear to be the chief agents of flight ; for 
we find the dorsal longitudinal muscles confined to the meso- 
thorax, the vertical ones only being found in the succeeding seg- 
ment. They extend from the prjcscutmn to the postscutellum, 
from the pro- to the mesophragma, both of which partitions are 
well marked.', ' ■ See PL ■ II. fig. :,10, which ' represents a. section . of ' 
the, thorax' ,of Ziparu mlich, .. 

. '"„In theTTymenoptera a ''B.omewhat, ■singular', conformation '.'exists, " 
which was. first, I believe,, pointed ''.out by "Macleay. The' , meso-' 
thoracic postscutellum is detached in the mesial ' line Irom the 
scutellum, and only remains attached by its lateral extremities, 
so that the narrow rim of the metathorax follows immediately 
upon the scutellum'' of the precedin.g segment,' . Nevertheless' 
that the detached septum thus formed is the postBCutellum of the 
'.m'es'oth'Orax is: evidenced,. as -Macleay says, -, by .the fact that when 
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tlie meso- is separated from the metatlioraXj it alwayS' comes away 
with the former. In the mesial line it projects far "backwards 
into the posterior portion of the thoracic cayity so as to leave but 
little space between it and the posterior wall, which, as I have 
said, is formed by the dorsal plate of the fifth segment. Thus the 
longitudinal muscles of the mesothoras, which are the only tho- 
racic longitudinal ones developed, pass from it to the praescutum, 
across the minute groove of the metathoracic tergum and the 
cavity of the meso thoracic scutellum, as may he seen in Plate II. 
fig. 5, which represents a longitudinal section in the mesial line 
of the thorax of the Humble-Bee. There is no fusion of the 
muscles of the two segments. The mass of muscles which nearly 
fills the united cavity of three segments belongs but to one of 
them, viz. the mesotliorax ; the metathoracic muscles, both longi- 
tudinal and vertical, being no longer required, are altogether 
obsolete. 

How for the application, so far as the longitudinal muscles are 
concerned. Plate I. fig. 8 shows the longitudinal muscles of the 
Blow-fly. They are seen to extend from the mesothoracio prse- 
scutum in front to that vertical posterior surface which Bur- 
meister and Lowne regard as the metathoracic tergum, but which, 
I venture to submit, is again, as it has been shown to be in all 
previous cases, the mesothoracic postscutenum, the meso phragma, 
and not the metaphragma. If it be otherwise, we shall have what 
I can find no other instance of, viz. a commingling of the prin* 
cipal muscles of two segments into one homogeneous muscular 
mass.'^". 

Again, be it observed from Plate I. figs. 8 & II, that although 
the longitudinal muscles extend in the mesial line almost to 
the verge of the cephalothoracic foramen, they have not suffi- 
cient breadth to reach the anterior angles where the hnmeri are 
situated. It will be obvious that if this were the case, I could 
no longer hold the humeri to be prothoracic ; but as it is, the 
avoidance by the mesothoracic muscles of these portions of the 
integument is, I submit, significant of the correctness of my 
vi,ew., ' 

, Purther, let' us see what may be learnt from ;a study of ' the 
transverse or vertical muscles of the thorax, proceeding on the 
assumption, warranted by general observation, that none at least 
of the principal of these can have their origin in one segment and 

LIOT. JOUBF.— Z0010'6i-Y;.TOL. XT.;' ' ' 
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their insertion in another^', and that where two segments are 
concerned there is sure to be more or less repetition of the mus- 
cles presented to view. 

Let us glance for one moment at the muscular structure of 
j^shna gmndis. This insect is remarkable for its power of flightj 
and yet, contrary to the general rule, the longitudinal muscles are 
almost obsolete, the deficiency being made up by the number and 
high organization of the vertical ones. The alary segments are not 
very clearly ‘separated externally, but internally an inspection of 
these vertical muscles shows clearly that the united cavity they 
occupy is formed of two segments- After removing the two 
principal masses which towards the mesial line are attached to 
the bases of the wings, and which obstruct the view of those 
behind, we find a number of others which have their insertions 
formed in a peculiar and very beautiful manner by a round plate, 
or “ cupule as Chabrier calls it, to the concave surface of which 
the muscles are attached, while from the other proceeds a tendon 
to the point requiring motion. These muscles, with the excep- 
tion of the last, are repetitions in two sets, 1 2 8 4, 1 2 3 4 (see 
PL II. fig. 14), showing the existence of two segments. 

But there is no such repetition in the vertical muscles of the 

^ If there be any doubt felt as to the correctness of such an assumption, let 
us look a little further into the matter. Passing by my own observations on the 
point, though the statement is founded mainly upon them, I may refer to 
the figures of Lyonet, in his Anatomy of the Larva of Cosmis lignigetday and 
to Sir I ohn Lubbock, On the Larva of JPggcsra hueej^Jidla^^’ Linn. Trans, vol. xxii. 
p, 178. Of the following corresponding lateral muscles in the two insects, 
viz. 

a Lyonet = 37 ? and 38 Lubbock, 
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only the four marked .thus (?) appear to. offer a, shade.of doubt.in, this, respect'; 
and these cases are indeed, as I may say, doubtful ones. The question is not ex- 
actly whether they actually cross the border-line between the segments, but rather 
whether they are attached by one extremity thereto, and that, in the caseof 
only in a partial sense, the anterior fasciculi only being in question. 
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My? in whicli tkree principal masses are observable (PI. I. figs. 9 j 
lOj & 11), tbe anterior being tbe “ sternali dorsanx of Cbabrier, 
and tbe posterior bis “ costali dorsaux ”5 tbe intermediate one I 
am uncertain about. 

Inasmneb, therefore, as there is no rejDetition, tbe muscles, I 
submit, are those of one segment. Again, tbe central mass of 
vertical muscles connects tbe anterior portion of the mesotboracic 
scutum with tbe plate that Burmeister and Lowne call tbe meta- 
sternum. How can this be ? There is only one answer. This 
plate is not, as they regard it, metatboracic*. 

In addition to its muscular connexion with tbe mesotboracic 
scutum, I would suggest tbe following reasons for regarding it as 
the mesotboracic epimeron. We have seen from Mr. Lowne’s 
account (op, cii.) that tbe protboracic sternum sends out posterior 
to tbe COXS6 two “ cornua,” which, passing outwards, expand into 
small plates that surround tbe acetabula of tbe fore legs and reach 
as far as tbe anterior spiracles (see PL I. fig. 2 ), tbe condyles, and 
tbe lateral plates of tbe protborax. In a perfectly similar manner 
it appears to me that tbe mesotboracic epimera, if I may be 
allowed so to call them, originate from tbe posterior extremity of 
the sternum of that segment, and, passing outwards, surround 
tbe acetabula of tbe intermediate legs, and are there brought into 
contact with tbe spiracles, the sternum of tbe segment, and the 
posterior lateral plates of Lowne, Audouin’s episterna. It is a 
cbaracter of Audonin^s epimeron that it is always in connexion 
with the coxa, and articulates with the sternum and episternum 
of the segment t- Again, the posterior mass of vertical muscles, 
the costali dorsaux of Cbabrier, unites the posterior portion of tb© 
mesotboracic scutum with Lowne’s lateral plate of the metatborax 
just above tbe posterior baltere. This, too, appears inconsistent 
with tbe rule of muscular structure adverted to ; and I must 
regard this plate also as part of tbe mesotborax, though I am 
unable to identify it certainly with any of Atidouin’s pieces 5 I 
think it probably forms part of tbe postscutellum, together with 
the central portion between tbe bases of tbe balteres, 

' Thus, it appears. to me fbat. the' analogy 'of other insects, the 
Antea p. 13.,' 

t Cyclop, of Anat. and Physiol., ** Insecta,** p. 48, for which reason also I re- 
gard the above-mentioned cornua as the epimera of the prothorai, as stated 
ante^'p, 14. . ■' 
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plienomena of development, and tlie study of tlie muscular system, 
all combine to show that tbe thorax of the Diptera as illustrated 
in this insect is almost exclusively mesotlioracic. Nothing is 
left of the metathorax except the halteres, a narrow strip possibly 
along the posterior edge of the mesothoracie epimera, the cox®, 
and the entosternum of the segment, to which must be added the 
posterior surface of the mesophragma, formed, as in many other 
cases, by the inversion and adherence together of the two layers 
of integument of the postscntellum of the one segment and the 
pr®scutum of the other. The only remnants of the metathoracic 
muscles which exist are two thin slips which, originating at the 
posterior surface of the mesophragma close to the lialteres, pass 
downward and forward, and are inserted in the entosternum of the 
metathorax. The fact of their being so inserted proves that they 
are metathoracic muscles. The further fact of their originating 
on the postei'ior surface of the mesophragma again shows that 
that posterior surface is metathoracic, as just stated, and that the 
cavity of the metathorax, if cavity it can be called, is posterior to 
this surface and continuous with that of the abdomen. Again, 
if a further proof be sought, it may be found in the projection 
into that cavity of the two slender apodemes of the halteres before 
referred to. 

Lastly, I may add a few words on the light the muscular system 
throws on the houndaries of the prothorax. We have seen how 
the longitudinal muscles of the mesothorax avoid the humeri. I 
would now point out, from PL I. figs. 9 & 11, that the vertical 
muscles do the same, not being sufficiently advanced anteriorly to 
reach them j wdiile, on the other hand, a muscle of considerable 
size, wbich, passing as it does to the anterior coxa, must, I submit, 
be regarded as pro thoracic, takes its origin from the same parts 
(see PL I. fig. 12). Furthermore, that tlie condyles form part of 
iho prothoracic segment*, I must ' conclude from the observation 
'.that a pair;of ' muscles connect their interior snrfaces 'with.' the 
rami which represent the .entosternum f' at the posterior, inferior 
margin, of ' the. segment ' behind . the ' cox® ; . they represent ' pro- 
bahly th © anterior lateral processes of the prosternum of the 
"Coleoptera.' , , . 

I shall only further remark that truth is frequently only to be 
pp, 11 and 14.; 15. ■ ■ 
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arrived at tliroiigli a series of errors, and that I can scarcely 
hope that ail mj observations will prove exceptions to the 
general rule. 


BESCBIPTION OF TKE PLATES. 

All the illustrations are necessarily mucli magnified. 

The parts of the thorax are designated in accordance with my own Yiew of 
their relations, except where indicated in brackets, and are lettered the same 
throughout the series of figures, viz. : — 

A. The humerus, prs. The prsescutum of the mesothorax. 
scm. The scutum of the mesothorax. 

S€m\ „ „ metathorax (not found in the Blow-fly). 

soL The scutellum of the mesothorax. 

sgI\ „ „ metathorax (not found in the Blow-fly). 

cm. Lateral processes of the prosternum (Lowne’s condyles). 

epis. The lateral plates (episterna) of the prothorax. 

sp. The anterior (prothoracic) spiracle. 

sp\ The posterior (mesothoracic) spiracle. 

sp*. The spiracle of the fifth segment. 

cox^ cox’, cox". The anterior, intermediate, and posterior coxse. 

par. The parapteron (Lowness anterior lateral plate of the mesothorax). 

The epimeron of the prothorax (Lowne’s cornua). 
st. The sternum of the prothorax. 
sf, ,f „ mesothorax. 

^is’. The episternum of the mesothorax (Lowne’s posterior lateral plate), 
ar. Uncertain (Lowne’s lateral plate of the metathorax). 

The epimeron of the mesothorax (Lowne’s metasteniTim), 

|js. The postscuteiium of the mesothorax (in PL L Lowne’s dorsal plate of 
the inetathorax). 

ps’. The postsoutellum of the metathorax (not found in the Blow-fly). 

Im and vm. Longitudinal and vertical muscles of the mesothorax of the Blow- 
fly (PLL). . 

mes, Mesothorax (Pl. IL); met Metathorax (PL II.). 

L The dorsal plate of the fifth segment (PL II. j, 

TO. The longitudinal muscles of the mesothorax (PL II.). 

„ 55 metathorax (PL II.). 


Platb L ■ ^ ■ ■■ ■ 

Fig. 1, Dorsal surface of thorax of Blow-fly. 

2. Tentral surface of ditto : /, the cephalothoracic foramen ; aa, aceta- 

bulum of fore leg ; the haltere. 

3. Entosterna of meso- and metathorax, side view, 

■The'''Saine, 'from nbov 
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Fig. '5. Anterior Tiew of prothorax ; pronotum. 

6. Lateral view of thorax, 

7. Posterior view of ditto: ps, postscutellum of the mesothorax; mph, 

mesophragma formed by the united postscutellum of the mesothorax 
and the prrescutum of the metathoraxt ; cd^ alulet ; Mm, inotatho- 
racic inuscles proceeding to metathoracic entosternum ; ap, apodeme 
of haltere; z, narrow margin, probably remains of lateral plate of 
metathorax ; j, line of junction of thorax and abdomen, 

8. Longitudinal vertical section of thorax in the mesial line, showing Ion- 

gitudinal muscles : prov, the proventrieulus followed by the chyle- 
stomach. 

9. The same, with the longitudinal muscles removed, showing 

mi?, the vertical muscles ; pm, prothoracie muscle inserted in the fore 
coxa; Mi, metathoracic muscle to entosternum. 

10. Transverse vertical section of thorax, showing muscles. 

11. Horizontal longitudinal section of ditto. 

12. Internal view of a portion of the thoracic cavity, showing jpm, the 

muscle of the fore coxa; small muscles connected with the wing 
beneath the parapteron. A strong process, g, of the pr^escutum is 
seen to bridge across the humerus without touching it. 

13. The pupa of the Blow-fly : o, the compound eyes ; pa, the prothoraoio 

■ dorsal appendages. 

■ "PjtilTE.IL : 

Pig. 1. Pupa of Orane-fly. Anterior portion, showing the prothoracie 
appendages; ms, the posterior portion of the mesothorax (upon 
removing the integument at this part, the postscutellum. of the me- 
sothorax (^s, flg. 2) of the imago is revealed) ; met, the metathorax ; 
% tbe anterior and posterior wing-cases. 

2. The thorax of the Crane-fly. The plate, between the haltercs, cor- 
responding to the posterior wall of the thorax of the Blow-fly, is 
shown to be mesothoracicj i. the mesothoracio postscutellum as it is 
clevelopeci beneath the meeothoracic integument of the pupa, 

3 & 4, The anterior and posterior wing-cases of the pupa of the Crane- 
fly. The haltere is shown in course of dovelopmont within the latter. 

5. Longitudinal vertical section of the thorax of the Humblo-Beo ; p^, the 

postscittellum of the mesothorax, to which the miiscles, m, are attachc(l . 

6. The thorax of the same, showing the reduc^^exjjeni’^f ihfe ; 

:;rv'; ' ^■:''7;:,^-&.':Figures:adopted;i|t^ deye-*: 

tiioraeioo-^ 

abdominal constriction irseen to include the fifth segment {i) wdth the 

: ' 'parts^the; 
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ffl, »', those of the wings and halteres. . „f fiftl, sesment, 

■ tition, 1 2 3 4.1 2 ,,i,tiUam formed hy 

■■ '.toinfig. 13* , 


Instincts and Emotions in Eisli. 

By Eeanois Dat, E.L.S. 

[Bead HoTember 6, 1879.] 

ECEINO the last few years 

much attention from hesitated to 

generally finny tribes are destitute of the joys 

assert that the lives ^ „,.+o;Jna' to vertebrate animals, attn- 

and sorrows generally appert g a work lately 

bating to them an i^w estimate of their inteffi- 

published m its entirety, although during the 

gence has again aecnmulated pomt- 

course of this T^“^tion Iiipective of this, the anciente 
ing in an ® Sf ° bion finny tribes than the 

no very exalted opinion of the mteH^ 0 

among all he expected, as they are the 

eensibility , whic ^ ^u figgtitnte of any voice, with im- 

lowest division. Neaily q physiognomy has no 
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moistens, no eyelid shelters or wipes the surface of the eye, which 
is but an indifferent representative of that organ as existing in 
the superior classes of animals. Delicate sense of taste is said 
to be wanting, and that of smell to he but small ; while feeling 
on the surface of their bodies is almost obliterated, due to the 
interposition of scales, and, in some species, even their very 
lips are converted to the hardness and insensibility of bone. To 
pursue their prey or escape an enemy is the constant occupation 
of their lives, determines their place of abode, and is the principal 
object of the diversities of form among them. Their sexual emo- 
tions, cold as their own blood, indicate merely individual wants. 
With scarcely an exception, fish do not construct a nest ; they 
neither feed nor defend their offspring. The inhabitant of the 
waters knows no attachments, has no language, no affections ; 
feelings of conjugality and paternity are not acknowledged by 
him ; ignorant of the art of constructing an asylum, in danger 
he seeks shelter among rocks or in the darkness of profound 
depths : his life is silent and monotonous. 

What a gloomy picture is here sketched out respecting fishes ! 
Eager in the pursuit of prey in order to satisfy the cravings of 
hunger, or terrified at the approach of danger, their lives, which 
are said to be silent, monotonous, and joyless, would appear to be 
scarcely worth preserving ; death itself, one would imagine, must 
be a happy release from a burdensome existence. But fishermen 
are well awmre that the finny tribes are as eager to escape from 
danger, or avoid capture, as are the inhabitants of the earth or tlie 
frequenters of the air, wdiich compels us to question whether their 
lives are »so joyless as has been represented — if anger or affection 
are really among their unknown passions. 

I wall first observe upon the means possessed hy fishes enabling 
■them to 'demonstrate their emotions. ' Eirst, w^e find that they are 
'.c'ap'able of erecting their, .dermal appendages, as Bcales'or' fin-rays, 

" '■' under the 'influence' of 'anger, or terror, similarly as feathers or hairs 
'. are erected in' birds , and mammals. ■' But special expressions, as 
those of joy, pain, astonishment, &c., we could hardly anticipate 
■ being so. well marked in fishes as, in some, of the 'S'Uperior' grades 
of animals, in whiGh the play of the features frequently affords an 
insight into their internal motions. Eyes without movable eye- 
lids, cheeks encased •with bony plates or covered with hard scales, 
are scarcely suitable for smiling or developing into a laugh. Ex- 
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ternal ears likewise are wanting. Still we perceive one verj distinct 
expression in this vertebrate class 'whicli is absent, or but slightly 
developed, in many of the higher animals, namely, clumge ofcolour^\ 
Most of us are aware that when a fish sickens its brilliant tints 
become less and less, or even entirely fade away, while the same 
result may follow being vanquished by a foe. But when in good 
health and residing in suitable localities, especially during the 
breeding-season, their colours become vivid, and even a temporary 
accession of anger may cause a similar result. 

The first subject for investigation is, Are the Jinny tribes desti’- 
tute of affections ? Here 1 purpose inquiring whether fish are 
monogamous or polygamous, whether they show signs of affec- 
tion to their companions, if they construct nests, guard their 
nests or eggs, protect their offspring, and, lastly, if they are 
ever known to exhibit traits of affection for human beings. In 
some parts of the world, more especially in fresh waters, w’e have 
monogamous as well as polygamous fishes — the former, as a rule, 
not depositing so many eggs as the latter, probably for two 
reasons, (1) that they breed more frequently, and (2) that they 
generally protect their offspring. The Gouramy (Osphromenus 
olfasc) the Mauritius commences breeding at six months of 
age, while their fecundity is astonishing. During the breeding- 
season they frequent the sides of tanks, where shelter is afforded 
them by the grasses and weeds growing in the water, Bor several 
days they are very active, passing in and out of their grassy cover, 
and in some places thickening it by entangling all trailing shoots, 
and forming what is generally considered the spot under which 
the ova are depositedf. They continue to watch this place with 

It is not here held that change of colour is always clue to emotional 
sensations. Thus Professor Agassiz obserxes that in young Pleuronectoids the 
embryos were xery sensitixe to light, both sides changing colour rapidly at will. 
ITe considers that as soon as the two eyes become situated exclusixely on one 
side of the head, the nerxe controlling the colour-cells, of what has now become 
the eyeless side, becomes gradually unable to act, consequently the under or 
blind aide becomes colourless. It seems to be an almost inxariable fact that 
the under surface in fish is less xividly coloured than the upper surface, and 
that such is occasioned by the influence of light ; but whether such is entirely 
clue to the action of the optic nerxe is open to grave doubt, for were it so, all 
blind fish would be colourless ; and here, again, we must distinguish between 
those which are sightless owing to living in dark caves, and others which are 
so consequent upon accidental loss of visioh in their embryonic stage. 

t On nest-building fishes, see Martens, ZooL Oart. 1872, 107-111. 
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tlie greatest Tigilances driving away any interloping fisli ; and at 
the end of a month numerous fry appear, over which the old 
Gouramies keep guard many days^. M. Carhonnier, who Las 
studied the habits of the Chinese Butterfly-fish (Macropodm) in 
his private aquarium in Paris, where he had some in confinement, 
observedf that the male constructs a nest of froth of considerable 
size, 15 to 18 centimetres horizontal diameter, and 10 to 12 high. 
He prepares the bubbles in the air (which he sucks in and then 
expels), strengthening them with mucous matter from his mouth, 
and brings them into the nestj. Sometimes the buccal secretion 
will fail him, whereupon he goes to the bottom in search of some 
confervse, which he sucks and bites for a little in order to stimu- 
late the act of secretion. The nest prepared, the female is in- 
duced to enter. Kot less curious is the way in which the male 
brings the eggs from the bottom into the nest/ He appears 
unable to carry them up ha his mouth ; instead of this, he first 
swallows an abundant supply of air, then descending, he places 
himself beneath the eggs, and suddenly, by a violent contraction 
of the muscles in the interior of his mouth and pharynx, he 
esliales the air which he had accumulated by the gills. This air, 
finely divided, partly by tbe lamellse and fringes of tbe gills, es- 
capes in the form of two jets of veritable gaseous powder, which 
envelops the eggs and raises them to the surface. In this 
manceuvre the Macropodus entirely disappeared in a kind of air- 
mist, and when this had dissipated he reappeared with a multitude 
of air-bubbles like little pearls clinging all over Lis body. 

In Asia there are several species of Snake-headed or Walking- 
fisLes {Oplmcepliahis) , ‘The male of the common striped form, 
O. constructs a nest with his tail among the vegetation 

at the side of tanks, biting off the ends of the weeds that grow in 
th.e water. ' Plere the ova are deposited, the male keepiug,, guard ; 
•but should he be killed or captured, the, vacant posths filled by his 
„ partner,.. It us' a, curious : sight to see them wdtL their fry swim- 
'.iniiig along, near 'the surface, of the water, the ■ latter generally 

.^V'Cleiierai .Harclwickej ZooL Journal/iy. I829> p. '809. 

f 'B'ulletin de la floci^te cl’Acclimata.tioii,,, Paris, 1872. 

, f Tbe same faet has "been observed of the Gasterosteus acukaUiiSh^ Mr. Mabel, 
the- Curator of the 'Weston-super-Mare Museum. 

. §' Prisiolepw malahmigus^ which is- not amphibious, constructs' a nest accord- 
ing, to Mr. 'ThomsSf ' 
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going in single file above them. The parents are very fierce at 
tMs period, and. defend tbeir offspring with great courage'*. I 
have likewise personally witnessed in Canara the young of the 
orange Walking-fish, 0. miruntiaeus, swiuitning about with their 
parents, by whom they are protected, according to native fisher- 
men, until they are able to shift for - themselves, when they are 
driven away by their progenitors. The fishes enumerated as 
monogamous, viz. Ospliromenus, Macropodus, and Oplmceflialm^ 
are all amphibious Acanthopterygians and inhabitants of Asia. I 
will now pass on to examples taken from other localities. 

Pennantf remarks that tbe river Bullhead (Coitus goMo) de- 
posits its spawn in a hole it forms in the gravel, and quits it with 
great reluctance. We are told of a Eussian fish, BitshkiJ, that 
it is one of the most remarkable of those in the Black Sea, and 
always occasions fever in whoever eat it, while it builds for its 
young a nest like a bird. The male and female unite their cares 
in its construction, gathering seeds and soft seaweeds, and de- 
positing them in small holes on the shore. In this the female 
not only lays her eggs, but watches them carefully like a hen ; and 
when the little ones are hatched, they remain near the mother till 
they are sufficiently grown to venture forth alone into the -world 
of waters. 

In South America two species of monogamous fish, termed 
*‘Hassar” and also Hardback,” of the genus CalliGlithysj'hmQ 
been observed to construct nests — ^the flat-headed form (G* aspe'}^ 
of leaves, and the roimd-headed kind (C, punetsfm) of grass ; in 
these they deposit their eggs, which they carefully cover, and both 
sexes watch and defend them till the young come forth. The late 
Hr. Jerdon§ remarked of the beautiful little Mtroplus Qiiaeulatus, 
an iiibabitant of the streams of Southern India and Ceylon, that 
the eggs, which were not very numerous, were deposited in the 
mud at the bottom of a stream ; and when hatched, both parents 
guarded' their young for many days, vigorously attacking any large, 
fish that passed near them. ■. It is 'evident, in this case, that they 
must have remained' in the vicinity of their eggs and watched over 
them until the young came 'forth. ' The Lump-sucker, , 

* Col. Puckle, Eeport on the Fishes of Bangalor. 

' '■ t : Brit. "Zool. hi. 1776, p.216^. 
t Kolifs‘'Bussia.’ ■ 

■ /§ 'MadrasAoiirn,, 'Lit. ’and S'c. 1840, p, 143. ' ■ ■ 
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pterm himpus^ is, according to Yarrell and ofcliers, a fisli tliat 
shows attachment for its eggs. At the spawning-time the female 
precedes and deposits her ova among the larger alga3 and in fis- 
sures of the rocks ; the male shortly follows and fructifies the 
eggs, adhering so closely to the mass of roe that the impression is 
left upon the hollow surface of the shield formed hy the ventrals, 
after which he keeps watch over the deposited ova and guards them 
from every foe with the utmost courage. If driven from the spot 
hy man he does not go far, but is continually looking back, and in 
a short time returns. Br. Johnston observes that the fishermen 
in Eerwickshire believe that the male covers the spawui and 
remains covering or near it until the ova are hatched, and that 
the young soon after birth fix themselves to the sides and on to 
the back of their male parent, who sails, thus loaded, to deeper 
and more safe retreats. 

Agassiz remarks^’ that while examining the marine products of 
the Sargasso Sea, Mr. Mansfield picked up and brought to him a 
round mass of sargassum, about the size of the two fists, rolled up 
together. The whole consisted, to all appearance, of nothing but 
gulf-weed, the branches and leaves of which were, however, evi- 
dently knit together, and not merely balled into a roundish mass. 
The elastic threads which held the gulf-weed together were beaded 
at intervals, sometimes two or three beads being close together, 
or a branch of them hanging from the cluster of threads. This 
nest was full of eggs scattered throughout the mass and not 
placed together in a cavity. It was evidently the work of the 
CJdromctes, This rocking fish-cradle is carried along as an un- 
dying arbour, afiording at the same time pi’otection and after- 
wards food for its living freight. It is suggested that they must 
have used their peculiar pectoral fins when constructing this 
elaboratemest. , 

The ■well-known Tinker or ten-spined Stickleback, Gasterostem 
one of our indigenous fish •which constructs a nest. 
On May 1st, 1864, a malef was placed in a; well-established aqua- 
rium of moderate size, and in which, after three days, two ripe 
females were added. Their presence at once roused him into 
activity, and he soon began to build a nest of bits of dirt and dead 
fibre and of growing confervoid filaments ,upon a jutting point of 

^ SEIiman’s American Journal, Feb. 1872. 

t Bansom, Ann. & Mag. Kat. Hist. 1865, xvi p. 449 . 



IK"STIK-OTS AI^’D Ejy:OTIO]\’S m FISH. 


37 


rock among some interlacing brandies of Mfriopliyllim spicatwm — 
all tke timej boweyer, frequently interrupting bis labours to pay 
bis addresses to the females. Tbis was done in most Tigorous 
fasbioUj be swimmingj by a series of little jerks, near and about tbe 
female, even pushing against ber with open moutb, but usually 
not biting. After a little coquetting sbe responds and follows 
bim, swimming just above bim as be leads tbe way to tbe nest. 
‘When there, tbe male commences to dirt — be seems unaware of its 
situation, will not swim to tbe right spot, and the female, after a 
few ineffectual attempts to find tbe proper passage into it, turns 
tail to swim away, but is then viciously pursued by the male. 
When be first courts tbe female, if sbe, not being ready, does not 
soon respond, be seems quickly to lose bis temper, and, attacking 
her with great apparent fury, drives ber to seek shelter in some 
crevice or dark corner. The coquetting of tbe male near tbe nest, 
which seems due to tbe fact that be really has not quite finished 
it, at length terminates by bis pushing bis bead well into the 
entrance of tbe nest, while tbe female closely follows him, placing 
herself above bim, and apparently much excited. As be with- 
draws sbe passes into tbe nest, and pushes quite through it, after 
a very brief delay, during which sbe deposits her ova. Tbe male 
now fertilizes tbe eggs and drives the female away to a safe distance ; 
then, after patting down the nest, be proceeds in search of another 
female. Tbe nest is built and tbe ova deposited in about twenty- 
four boiirs. The male continued to watch it day and night, and 
during tbe light hours be also continually added to the nest. 

The marine “ 15-spined Stickleback,’ ’ Gasterosteus spinacMa^ 
affords another instance of nest-constructing fishes. The places 
selected for their nests are usually harbours or some sheltered 
spots to where pure sea-water reaches. Tbe fish either find 
growing or even collect some of the softer kinds of green or red 
seaweed, and join them with so much of the coralline tufts {Janim) 
growing on the rock as will serve tbe purpose of affording firm- 
ness to tbe structure, and constitute a pear-shaped mass five or 
six inches long, and about as stout as a man’s fist. A thread, 
which is elastic and resembles silk, is employed for the purpose 
of binding tbe materials together ; under a magnifier it appears to 
;■ consist of several strands connected by gluey substance, which: 
'' hardens by exposure to the water. ' In one instance. the situation 
selected was the loose end of a. rope, from .which .the ' separated 
.strands bung' at about a yard^ below .the surface, in '.five m s.ix: 
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fathoms of water, to which the materials must have been con- 
veyed at least thirty feet. The nest, which was of the usual 
construction, was matted together in a hollow formed of the 
untwisted strands of the rope, and in it were deposited the ova 
in the usual way. It was watched over by the parent, who 
did not appear to quit his station ; still instances have been ob- 
served when more than one watcher was present. When the 
guardian is compelled to retreat, owing to a receding tide, he 
returns again with the first suitable wave ; and in three or four 
weeks the young emerge. So intent is this fish on the object 
over which he keeps guard, that at this time he may be easily 
eapturecl, but he resents all interference with the nest ; if the 
ova are exposed, he at once repairs the breach by dragging fresh 
materials into a position by which they are again concealed and 
protected'^. 

Not only will some fishes protect their nests in which 
are deposited the ova, but forms which do not construct any 
receptacle for their eggs have interesting modes of protecting: 
them or removing them from localities where they may be 
exposed to danger. The Siluroid, or scaleless, also termed 
Sheat-fishes {Silundm\ although almost unknown in the colder 
regions of the North, become numerous as the tropics are ap-^ 
preached, some being marine forms, others restricted to the fresh 
waters. These fishes delight in muddy localities, and seek their 
food by means of feelers placed around the mouth, as well as by 
means of hearing, their air-bladder forming an acoustic organ. The 
marine and estuary genera of w-hich the group Ariina is com- 
posed, all deposit large eggs from 0*5 to 0*6 of an inch in diameter ; 
and while examining the fishes along the western coast of India, I 
found many of the males of this group with from fifteen to twenty 
of 'these large' eggs ' in their months. ' Some of these eggs were in 
'an , early stage: of.' develop'ment, - others -ready -for. hatching,, while- 
one example contained a young fry Imtebed, but having the yelk- 
bag still adherent. They filled the cavity of the mouth and 
pharynx of these male' 'fishes. ■■■ Whether the male' carries these 
eggs about in his mouth until they are hatched, or merely removes 
them from some spot when danger is imminent, of course maybe 
open to question ; but it is a significant fact that in none of the 

, . ' .'Oo.uoh, Brit. Mshes, i. p., 182. M. G^rbe (Bey. et Mag. Zoo!, 'xvi -pp., 255, 
273,337,1865) obseryes thatfishes of the genus Crenilabrus build a nest; of 
'.seaweed,; here the -ova are deposited ; both'eesesa'ssist in its 'construction. 
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examples wlaicli I dissected could I find a trace of food tlirougli- 
out tlie intestines of tlie males who had been engaged in this in- 
teresting occupation'^. The same phenomenon was observed in 
two examples of Ariusfissiis which came from OayennCj and were 
presented to the British Museiirat? and bj Br. Hensel in the 
Brazilian Arms Commersonii. A fish from Labe Tiberias, Cliromis 
paterfamilias^ bas been described^, the male of which carries the 
eggs in the buccal cavity, the young even remaining there some 
time after they have been hatched. It has been remarbied of the 
Siluroid gm'm Aspredo^ that they take care of their progeny, and 
the females possess appendages for the purpose of keeping the eggs 
attached to the belly of the mother §. Some fishes, as the Salmon, 
the Trout, and the Shad, have been known to discontinue feeding 
during the breeding- season II . Among Batrachians we also see 
that the males may carry the eggs until hatched : thus, in BJiifio- 
derma Darwinii, the males have an extraordinary brood-sac deve- 
loped as a pouch from the throat, and extending over a great 
portion of the ventral surface of the animal In this cavity a 
number of living tadpoles have been observed by the Spanish 
naturalist Jimenez de la BspadalT- 

Fish, however, have other modes of showing solicitude for tie 
welfare of their eggs, some of which I have already mentioned; but 
a few more instances perhaps will not be considered superfluous. 
In someinteresting'observations respecting the eonstriiction of the 
nest and the habits of the “ Three-spined Stickleback,” Gasier^ 
.osteus it has been remarked that after the depo- 

sition of the eggs the nest was opened more to the action of the 
water, and the vibratory motion of the body of the male fish, 
hovering over its surface, caused a current of water to be propelled 

^ Bay, ‘ Fishes of India/ p. 456. 
t Lortet, Oompt. Eend. 1875, Ixxsi. p. 1196. 

I Giinther, Oatal. V. 'p, 173. 

§ A<?.p.268. 

■ li , Max' Weber, Arch. f. Hat. (2) slii. p. 169. . ' • 

Sprengel,. Zeitschrift fiir 'wissensch. Zool. vol. xxiv. part 4 ( 1877 ). ■ 

** The' Cfasterosteus aculeatm, says Baber, Phil Trans. Eoy. Soc.,, seek' out 
and destroy all the young fry that come in their way, which are pursued with 
the utmost eagerness' and swallowed .down without distinction 'provided they arC' 
not too large. He continues that one did (on4th of May) “ devour in five liours^ 

■■ time seventy-four young dace, which were about;, J of an incli'lo,ng,'andvof the 
thickness of a 'horsehair two days after it., swallowed' sixty-two,' and .would, i 
am persuaded, have, eaten as . many' every day could i.have procured 'them for 
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across tlie surface of tlie ova, wiiicli action was repeated almost 
continuously. After about ten days the nest was destroyed and 
the materials removed ; and now were seen the minute fry flutter- 
ing npwards here and there, by a movement half swimming, half 
leaping, and then falling rapidly again upon or between the clear 
pebbles of the shingle bottom. This arose from their having the 
remainder of the yelk still attached to their body, wdiich, acting 
as a weight, caused them to sink the moment the swimming effort 
had ceased. Around, across, and in every direction the male fish, 
as the guardian, continually moved, l^ow liis labours became 
more arduous and his vigilance was taxed to the utmost extreme, 
for the other fish (two Tench and a gold Carp), some twenty times 
larger than himself, so soon as they perceived the young fry in 
motion, continuously used their utmost endeavours to snap them 
up. The courage of the little Stickleback was now put to its 
severest test ; but, nothing daunted, he drove them all off, seizing 
their fi.ns and striking with all his strength at their heads and 
at their eyes. His care of the young brood when encumbered 
with the yelk was very extraordinary; and as this was gradually 
absorbed and they gained strength, their attempts to swim carried 
them to a greater distance from the parent fish ; his vigilance, 
however, seemed everywhere, and if they rose by the action of 
their fins above a certain height from the shingle bottom, or 
flitted beyond a given distance from the nest, they were imme- 
diately seized in his mouth, brought hack, and gently pufled or 
jetted into their place again*^. The same care of the young, 
bringing them back to their nest up till about the sixth day after 
hatching, has been remarked by Dr. Bansom in the 10-spinecl 
Stickleback, G. ptmgitms. 

The usual time for the Jjimpmj^FefrompzonJiuvM^ leaving 
the sea, which it is annually seen to do, m order to spawn, is 
about the beginning of spring ; and after a stay of a few months 
it returns again to the ocean. Their preparation for spawning is 
very peculiar : their manner is to make holes in the gravelly 
bottoms of rivers ; and on this occasion their sucking power is 
particularly noticeable, for if they meet with a stone of conside- 
rable size, they wnll remove it and throw it out. Their young 
are produced from eggs ; the female remains near the place where 
they are excluded, and continues with them till they come forth. 

* Warrington, ‘‘ On the Habits of the Stickleback/^ Ann. & Mag. Hat. Hist 
1855,. xvi. p. 830. 



I^'STIIS'OTS AT?ri) ETvtOTTOlS^S IX FTSH. 


41 


Slie is often seen with her whole family playing abont her, and 
after some time she conducts them in triumph to the ocean. 
{Biijfon.) 

Among the Lopliobranchiate order of fish, or those in which the 
gills consist of small rounded tufts attached to the branchial arches^ 
and which are represented by the Pipe- and Horse-fishes of the 
British seas, wm find that in most of the species the males perform 
the function of hatching the eggs, which for that purpose are 
deposited up, to the time of the evolution of the young, either be- 
tween the ventral s (in the genus 8olenostomus\ or in tail-pouches 
(in Stp])oeamjpus\ or in pouches on the breast and belly 
rlmmplms), or in rows on the breast and belly (in JVeropIiis), and 
are thus carried about by the fish=^. M. Eisso notices the great 
attachment of the adult Pipe-fish to their young, and this pouch 
probably serves as a place of shelter to which the young ones 
retreat in case of danger. I have been assured by fishermen 
that if the young were shaken out of the pouch into the water 
over the side of the boat, they did not swim away, but when the 
parent fish was held in the water in a favourable position the 
young would again enter the pouchf. 

M. Carboniiier has recorded how the male of the curiously 
grotesque Telescope-fish, a variety of Carassius auraftis^ Linn., 
acts as accoucheur to the female. Three males pursued one 
female which was heavy with spawn, and rolled her like a ball 
upon the ground for a distance of several metres, and continued 
this process without rest or relaxation for two days, until the ex- 
hausted female, who had been unable to recover her equilibrium, 
for a moment, had at last evacuated all her ova 

That adult fish are capable of feeling affection one for another 
would seem to be well established : thus Jesse relates how he 
once captured a female Pike (JEsois lucim) during the breeding- 
season, and that nothing could drive away the male from the spot 
at which he had perceived his partner slowly disappear, and 
whom he had followed to the edge of the water. 

Mr. Arderon§ gave an account of ho-w he tamed a Dace, which 
would lie close to the glass watching its master ; and subsequently 

* Kaiip, Oatal. liOpho, Pish in Brit. Mus. l 806 , p. i. 

t Yarrell, Brit. Pishes, 2nd ed. ii. p, 486. 

+ Oompt. Rend. Nov. 4th, 1872, p. 1127; 

, ' ' § ' Phil. 'Trans. Royal Society, '1 7 47 . 

,, LTXH. " .TOIT EX.— ZOOL'OOT,. TOn., XY. ■' 
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ilow be kept two Eaffs {Acerina cernua) in an aquarium, where they 
became ?ery much attached to one another. He gave one away, 
when the other became so miserable that it would not eat, and this 
continued for nearly three weeks. Fearing his remaining fish might 
die, he sent for its former companion, and on the two meeting they 
became quite happy again . Jesse gives a similar account of two gold 
Carp. Mr. Oliver has recorded how a Trout was placed in a well 
at Dumbarton Castle, and died in 1809, after having inhabited that 
locality twenty-eight years. It had become so tame that it would 
receive its food from the hands of the soldiers. Lacepecle relates 
how some fish, which had been kept in the basin of the Tuileries 
for upwards of a century, would come when they were called by 
their names ; w^-hile in many parts of Germany, Trout, Carp, and 
Tench were summoned to their food by the ringing of a hell. “ At a 
passage-place near to the city of Kandy, the fish formerly have been 
nourished and fed by the king’s order, to keep them thei’e for his 
majesty’s pleasure ; whither, having been used to he thus pro- 
vided for, notwithstanding floods and strong streams, they will 
still resort, and are so tame that I have seen them eat out of 
men’s hands Ellis, in his ‘ Polynesian Eesearches,’ speaks of a 
native chief of the island of Hawaii who had brought eels to that 
degree of tameness that he could call them from their retreat with 
the shrill sound of a whistle. Pliny also remarks that eels may 
be tamed so completely that they will eat out of your hand. At 
Erritara Carvee, in the Cochin state of Malabar, is an umbalum 
situated on the hank of the deep river, wFich is 500 yards 
wide, where the fish receive a supply of food every week ; here 
hundreds of Carp {Barlus) flock up to obtain rice from passers- 
by, and are so tame that they will take food from a person’s hand t* 
At many temples in India fishes are called to receive food by 
means of ringing bells nr by musical sounds. ■ Lieutenant' Gonolly 
remarks 'Upon' seeing ' numerous fishes coming to 'thO', ghauh.at 
Sidhnatli to be fed when called ; and on expressing our admnation 
of the size of the fish, "Wait,” said a bystander, until you have 
seen ‘ Baghu.’ ” ■ The Brahmin called out his name in a peculiar 
tone of voice, but he would not hear. I threw in handful after 
handful of ottah (flour) with the same success, and was just 
leaving the ghaut, despairing and doubting, when a loud plunge 
startled me. I thought somebody had jumped ofi’ the bastion of the 
* Knox, Ceylon, 1681, p. 56. 
t Bay, ‘ Band of Fermaiils/ 1863, p. 502, 
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gliaut into tbe river, but was soon undeceived bj the general 
shout of ^ Eagliu,’ ‘ Eagliu,’ and by the fishes large and small 
darting away in every direction. Eaghn made two or three 
plunges, but was so quick in his motions that I was unable to 
guess at his species”*. In Burma, iu the Irrawaddi river, there 
are fish so tame as to come up to the sides of the boat, and even 
allow themselves to be handled. The Eakeers of the place call 
them together, hut they are not much disposed to come for mere 
calling, seeming to require more substantial proof of being wanted 
in the shape of food ; they are found in still waters in a small 
bay, which is closed up still more from the influence of the stream 
by a round island constructed superficially on a rocky base, and 
on which the pagodas are built. They resemble a good deal the 
Gooroo mas^ a Siluroid of Assam, but have no large teeth as it 
has (most probably tbe fish was a Bita)- They are very greedy, 
of a bluish-grey colour, occasionally inclining to red ( Grriffith, 
p. 104). Carew, in Cornwall, is said to have called his Grey 
Mullet together by making a noise like chopping with a cleaver j 
and Sir Joseph Banks collected his fish by means of sounding a 
bell 

The manifestations of anger are well described in the accounts 
we possess of the Fighting Fishes of Siam. After remarking on 
the cock-fights of that country, Sir J. Browningf adds, there is 
a little bellicose fish, too, which attacks its fellow wvith great 
ferocity, bristling its fins and exhibiting the most intense excite- 
ment ; one of these, seeing its reflection in a glass, will violently 
advance head foremost against the shadow. Br. Cantor f ob- 
serves, respecting this Macropodm pufmXf thBst when it is in 
a state of quiet, with the fins at rest, the dull colours present 
nothing remarkable. But if two are brought within sight of each 
other, or if one sees its own image in a looking-glass, the little 
creature becomes suddenly excited, the raised fins and the whole 
body shine with metallic colours of dazzling beauty, wFiie the 
projected gill-memhranes, waving like a black frill round the 
throat, add something grotesque to the general appearance, la 
this state it makes repeated darts -at its real or' reflected antago- 
nist;' but both, wdien taken, out ■ of each other’s sight, .instantly 

■ * Conolly, ‘^''O'bs.on past and present Condition of Onjem/’ J. As. Soc, Bang, 

vi. "p. 820 . 

t ' ‘ KingdOrn and. People of. Siam/ p.. 155... 

1 ^OataL . Malay. Piab.M 860, 'p.\87- 
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become quiet. Wlieii a few examples of the tliree-spined Stickle- 
back (G-asterosteiis aculeatus) are first turned into a tub of water j 
they swim about in a shoal, apparently exploring their new habi- 
tation. Suddenly one will take possession of a particular corner 
of the tub, or, as will sometimes happen, of the bottom, and will 
instantly commence an attack upon his companions ; and if any 
one of them yentures to oppose his sway, a regular and most 
furious battle ensues ; the two combatants sw’im round and 
round each other wiik the greatest rapidity, biting and endea- 
vouring to pierce each other with their spines, which on these 
occasions are projected. I have witnessed a battle of this sort 
which lasted several miuntes before either would give way ; and 
when one does submit, imagination can hardly conceive the vin- 
dictive fury of the conqueror, who, in the most persevering and 
unrelenting way, chases his rival from one part of the tub to 
another, until fairly exhausted with fatigue. I have occasionally 
known three or four parts of the tub taken possession of by as 
many other little tyrants, who guard their territories with the 
strictest vigilance ; and the slightest invasion invariably brings 
on a battle. These are the habits of the male fish alone Aftez^ 
a fight between two examples a strange alteration takes place 
almost immediately in the defeated party: his gallant bearing 
forsakes Min, his gay colours fade away, he becomes again speckled 
and ugly, and hides his disgrace among his peaceable companions, 
who occupy together that part of the tub which their tyrants have 
not taken possession of; he is, moreover, for some time the con- 
stant object of his con queroi^’s persecution t. We here perceive 
how the disgrace of defeat affects the spirits of the vanquished, 
and this reacting on the health, causes his brilliant hues to fade 
away. The conqueror, on the other hand, exulting in his victory, 
becomes more resplendent : he does not forget his former triumph, 
aud considers it no disgrace to occasionally lord it over his fallen 
j-be.': '/Under., the infiuence, of . fear, the ■ Indian Climbing-Perch 
{Anulm semidem) not only erects its spiny-rayed fins, but also its 
■scale,s, even down to those situated' at the' base of its caudal fin. 

Every one who possesses an aquaiduin knows how, on a spiny- 
rayed fish being frightened or angry, he at once elevates his fins. 
The ' Diodon has several means - of 'defence. " It can give a severe 

* Mag. ]!^at. Hist 

t Coneb, * British Pishes,* i. p. 1‘72. 
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bite ; wliile by iiifiatiiig its body, the papilbe with wMcli the skin 
is covered become erect and pointed’*'. Mr. Whitmee observes : — 
I have seen a Balktes (Eile-fish) swim rapidly past its anta- 
goiiist and graze its side with its file-like lateral spines.” “ I once 
tried to catch a Tetrodon nigripwnotatiis wdiich was in my aqua- 
rium, when it inflated itself and elevated the fine spines with 
which the body was covered, and which w’ere previously buried 
in its loose and flabby skin. This of course was under the influ- 
ence of fear”t* Silnroids are furnished with more than one mode 
of attack. In the Ohio exists a species of this family, in wEich the 
first dorsal ray is formed of a very strong and short spine, which 
the animal uses to kill others of a smaller size ; for this purpose 
it gets beneath the fish it intends to attack, and then sud- 
denly rises and wounds it repeatedly in the belly. There is ano- 
ther curious form in Burma (JMacrones leucopliasis) said to swim 
wdtli its belly uppermost, therefore termed by the Burmese the 
Topsy-turvey fish;” it probably ascends to above its prey. 
Lately I have been favoured with the sight of a drawing of a fish, 
Baprus, existing in the ISTile which is obseiwed, while in an aqua- 
rium, to swim in a similar manner. Silnroids likewise erect the 
osseous and armed spines of their dorsal and pectoral fins. Some 
years since, ■while stationed at Madras, I obtained several live ex* 
amples of these fishes, Maeroms viitaties, termed the Tiddler-fish 
in Mysore. I touched one which was lying on some wet grass ; 
it became very irate, erecting its armed spines and emitting a 
sound resembling the buzzing of a bee, evidently a sign of anger 
or terror. Having placed some small Carp in an aquarium con- 
taining one of these fish, it rushed at a small example, seized it 
by the middle of its back, and shook it as a dog kOls a rat at 
this time its barbels were stiffened out laterally like a cat's 
whiskers. Couch observes of the Stickleback, or Pricklebacks, that 
the bite of these little furies is so severe, that I have frequently 
known it, w^hen inflicted on the tail, produce mortificatiou and con^ 
seqiiently death. They also use their lateral spines (ventral -fins^ 
with most fatah effect, that, incredible as it may appear, I have 
seen one during a battle absolutely rip his opponent quite open, 
so that he sank to the bottom and died.” 

. desse' mentions a gentleman walking by the side of .the. river 
Weywho observed ii' large; -Pike' in, shallow wa.ter. 'Pulling' off 
Bai'win, ‘ Voyage of Beagle,’ iii, p. 13. 

; . ' 't .Wlfltmee, PFoe,''2;ool. Soc.,1878, p.,133." ' ■■ ■ 
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Ills €oat and tucking up liis shirt-sleeves, lie entered the water 
and tried to intercept the fish’s return to the river, endeavouring 
to get his hands beneath it and throw it on to the bank. The 
Pike finding his escape likely to be cut off, assumed the offensive, 
seising one of the gentleman’s arms with his teeth and severely 
lacerating it ; it had evidently argued that it must by force put the 
cause of its impediment to rout. Mr. J. Paraday, at the Man- 
chester Anglers’ Association, read a paper, in December 1878, re- 
cording an instance of apparent intelligence in a Skate which he 
observed while officiating as Curator of the Aquarium. A morsel 
of food thrown into the tank fell directly in an angle formed by 
the glass front and the bottom. Tbe Skate, a large example, made 
several vain attempts to seize the food, owing to its mouth being 
on the underside of its head and the food being close to the glass. 
He lay quite still for a while as though thinking, then suddenly 
raised himself into a slanting posture, the head inclined upwards 
and the under suriace of the body towards the food, when he 
w’aved his broad expanse of fins, thus creating an upward current 
or wave in the water, which lifted the food from its position and 
carried it straight to his mouth 

Certain fishes likewise are endowed with specific means of 
showing their being affected by anger or terror, as the Electric 
Eel {Gymnotus eleetricmis)^ w'bich possesses electric organs of 
such power as to be capable of causing death even to large ani- 
mals. Humboldt and others have recorded how the Indians in 
South America, -when they desire to capture these fish, drive horses 
and mules into waters which they inhabit, when, as soon as dis- 
turbed, these eels attack the intruders. They first glide under 
the horses’ bellies and prostrate them by repeated electric shocks, 
which, however, by degrees become of less and less intensity, 
as long rest and nourishment 'are required to i*epair the galvanic 
force which they have expended. It has been considered that the 
possession of this power is for the purpose of protecting the 
Eiectric Eel' against .Alligators;. and.Tt.is certainly employed 
against other fish which it requires as food; but its onslaught 
on iiitriiding, horses ', must clearly he' the effect of anger ' or terror. 
The power decx^eases, and is perhaps eventually lost, in exam- 
ples which are' kept' in, confinement. ■ Even in British seas, we 
know,' exists a fish "' endowed with' this ^ electric property, viz.' 

* Jfature, Bee. 19, 1S78. 
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tbe Electric Bay or Torpedo, commonly known as the Cramp- 
fish, Torpedo heletans and T marmorata. The instant it is 
touched it numbs not only the hand and arm, but its effects are 
said sometimes to extend to the whole of the body. This electric 
shock is thus described by Kempfer : — The ner?es are so affected 
that the person struck imagines all the hones of his body, and 
particularly those of the limb that received the blow, are driven 
out of joint. It is accompanied with a universal terror, a sick- 
ness of the stomach, a general convulsion, and a total suspension 
of the mind. As examples of the Surmullet and Plaice have been 
fonnd inside Torpedos, while it is manifestly impossible they 
could have captured such by outswimming them, it has been con- 
jectured that they must have taken their prey by means of stupefy- 
ing them with electric shocks. Whether we are to consider 
attacks made by Sword-fishes upon passing vessels as due to 
anger at being disturbed, or under the impression that they are 
attacking their enemies the Whales, is questionable ; but it is a 
well-ascertained fact that the planks of numerous ships, especially 
in the Indian seas, have been pierced by the strong rostral appa- 
ratus with which these fishes are provided either for offence or 
defence. 

Bear is frequently shown ; as small birds mob those of prey, so 
little fish will mob others that they dread. Some small species 
were kept by Mr. Whitmee in an aquarium with mx Ant ennarim, 
and were evidently in great dread of their carnivorous neighbour, 
which they continually tried to torment. In attacking it they 
always took care to strike at its posterior part, although this was 
protected by a rock of coral 

Likewise fish, when hooked or netted, sometimes empty 
their stomachs by an instinctive act of fear, or to facilitate 
escape by lightening their ioadf* Hooker remarks respecting 
Gulls, Terns, Wild Geese, and Pelicans in the Ganges valley, 
that these birds congregate by the sides of pools and beat the 
water with violence so as to, scare the fish, which then become' 
an easy prey, a fact which was, I believe, indicated by Pallas 
during; his residence OU' the hanks of 'the' Caspian .Seat* ' Along 
the muddy shores of tropical, countries and up the sides of ' large, 

Proc. Zool. Soc. 1878, p. m 
t Owen/ Comp. Anat’ p. 419. 

' I , ‘,Him.alayan''J'our:nalf i. p. ,80. ^ 
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riyers are many forms of fish, especially belonging to the family 
of G-obies or Blenuies, that wander over the mud or climb rocks 
left tiiacovered by the water, or on to the damp stems of trees left 
exposed by an ebbing tide ; and here they crawl about searching 
for insects : but let them be alarmed, and what an instant com- 
motion ensues ; some dive down at once into the soft mud, others 
fly over the water to a place of safety like a piece of slate sent 
skimming by a school-boy. Many small fishes, as Biennies &c., 
when the tide ebbs, are left in small pools, where they conceal 
themselves under stones. The larger Biennies quit the water, 
and using their pectoral fins as organs of prehension and 
locomotion, creep into suitable holes, where, with their heads 
towards the sea, they await the flow of the tide, "which they know 
will restore them again to their native element. Often does the 
observer in the tropics see fish jumping out of the water in terror 
from some unseen foe ; and should a net be skilfully placed, the 
cause of this commotion may be taken, I have found the Gar- 
fish {Belone) is occasionally the form which the smaller herrings 
are flying from or else the Bonito. The Skipper {Belone mh 
of the British seas is observed at times to show great 
terror at being pursued by Porpoises, Tunies, and Bonitos, 
Multitudes, observes Couch, then mount to the surface and 
crowd on each other as they press forwards. When still more 
closely pursued, they singly spring to the height of several feet, 
leap over each other in singular confusion, and again sink beneath. 
The Flying-fisli {Bxocoetus) is likewise a form which springs out 
of the water to escape its rapacious pursuers. Friar Odoric, who 
visited Ceylon about a.b. 1320, observe that tliere are fishes in 
those seas that come swimming towards the said country in siieli 
abundance, that for a great distance into the sea nothing can be 
seen but the backs of fishes, which, casting themselves on the 
shore, do sufier men for the space of three dales to coxne and to 
take as many of them away as they please ; and then they return 

again , to the ocean 

Among the coral reefs of the Andaman Islands I found tlie 
little 'Melimtes^ lepidurus abundant. As soon as any thing splashed 
diito thC' water, they appeared to retire for safety to the branch- 
ing coral, a locality where no large fish could intrude ; so fright- 
ened did they become, that on an Andamanese diving from the 

Hakluyt, ii. p. 37. 
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side of a boat, tliey at once took refuge in tbe coral, remaining in 
it even after it was removed from tbe sea. In Burmese rivers, 
where weirs are not permitted to entirely span rivers (as sucb 
would impede navigation), tbe open side as far as tbe bank is 
studded with reeds ; these, as tbe water passes over them, vibrate, 
thus occasioning an unusual sound, alarming tbe fish and fright- 
ening them over to tbe weired side of tbe stream. Every angler 
knows tbe natural timidit}’ of fish ; and keepers are aware liow 
easily poachers deter Salmon from ascending bsb-passes. 

At the Andaman Islands fish are captured by the convicts by 
means of weirs fixed across the openings of creeks. A fter exist- 
ing a week or so, it is observed that captures invariably cease ; 
and it is believed that sucb is due to barnacles &c. clustering on 
to tbe wood of wbicb they are composed. It does not seem impro- 
bable that tbe fisb liave learned to avoid a locality out of terror 
at those wbicb enter but do not again return. 

Many fisbes when captured emit sounds wbicb appear to be 
due to terror, as a Scad or Horse-Mackerel (Caranx hippos)^ ^ 
Globe-fisb (Tetrodon}i and others grunt like a Pig. A Siluroid 
found in the Eio Parana, and called tbe Armado, is remarkable 
for a harsh grating noise which it emits when caught by book 
and line : this can be distinctly beard while it is still beneath the 
water The Cuckoo- Gurnard {Trig a and the Maigre 

(Seiisna aguila) utter sounds, not only while being removed from 
the water, but the latter likewise, when swimming in shoals, emits 
granting or purring noises that may be beard from a depth of 29 
fathoms f* Herrings ( Glupea harengui ) , when the net has been 
drawn over them, have been observed to do the same. The fresh- 
water Bullhead {Cottm goMo) emits similar sounds. 

Speaking of tbe river on wbicb Brunei is situated in tbe king- 
doiii of Borneo proper, St. John remarks : — I have described in a 
previous chapter tbe appearance of the river ; but I have not men- 
tioned that here I have most often beard the Singing or Hum- 
ming-fish, which sticks to tbe bottom' of tbe boat, and 'produces a.' 
sound somewhat like ^tbat' of/a Jew^’s harp struck slowly, though ; 
sometimes , it, .increases, in loudness, ,so as bo resemble, the full 
sound or tones of an organ. My men have pointed me out a fish 
about ,4 'inches, long as, the, author, of tbe, music. ' .It is marked^ 

^ Darwin, ^ Nat.’ JouimaV vol, vii^ 

'.'.t, Yarreil,,''‘''Brit.' Fish.* 2nd edit. L,,p|x4-b 106, ' 
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with alternate stripes of black and yellow across tie back”^. 
Pallegroix observes that in Siam the Bog’s-tongue is a fish shaped 
like a Sole : it attaches itself to the bottom of boats and makes a 
sonorous noise, which is more musical when several are stuck to 
the same boat and act in concert t- While on board the brig 
* Ariel,’ ohseiwes Adams, in the ‘ Journal of the Samarang,’ “ then 
lying off the mouth of the river of Borneo, I had the good fortune 
to hear that solemn aquatic concert of the far-famed Organ-fish or 
Brum-fisb, a species of Fogonias, These singular fishes produce 
a loud monotonous singing sound, which rises and falls, and 
sometimes dies away, or assumes a very low drumming character, 
and the noise appeared to proceed mysteriously from the bottom 
of the vessel. This strange submarine chorus of fishes continued 
to amuse us for about a quarter of an hour, when the music, if so 
it may be called, suddenly ceased, probably on the dispersion of 
the hand of performers.” Sir Emerson Tennant observed that a 
Siluroid fish {Glarias) found in the lake at Colombo is said by 
the fishermen to make a grunt under water when disturbed. 
-Elian tells us that the Shad (Gkipea) appears to take pleasure in 
the sounds of musical instruments ; wdiile should it thunder 
during the period they are ascending rivers, they rapidly return 
to the sea. 

Companionship or friendship (as apart from affection) is shown 
in fishes, while we sometimes perceive such inspired by motives 
of gain. Mr. H. Shaw, of Shrewsbury, informs me that a gentle- 
man near that town made the acquaintance of a Trout, over a 
pound weight, then residing in a brook at Bortoii Cliff, and wms 
accustomed to constantly supply it with caterpillars which he 
obtained from the gooseberry- and other bushes and carried in a 
cabbage-leaf to the stream. ■ Tie 'flicked; them off into the water 
with a small stick, as one, day he foun(l,.,tbat having taken a cater- 
pillar up 'in his ' finge,rs and thrown itTo - the .Ash, ib apparently, 
seized it, but seemed at once to eject it, and with a whisk of his 
tail it immediately disappeared. The same result occurred after 
every repetition of the experiment, although it latterly returned 
more quickly than at first. The amount of caterpillars it con- 
sumed was' enormous. Eriendship here was doubtless due ,to 
this supply of food, while taste or smell must have induced fear, 

* Life in the Forests of the Far East / vol. ii. p. 276. 

t Pallegroix, /. c. p. 93. 
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and caused if-s rapid flight. Many species are gregariouSj moYing 
about in large schools ; others, again, merely in pairs. 

During tbe breeding-season most, if not all, Teleostean fishes 
have more resplendent tints tban at any other period of the year, 
and which may be for the purpose of mutual attraction. A good 
example is seen in the Salmon, while I have observed the same 
circumstance occur in the beautiful little G-oby {FeriophtJialmm 
Eclilosseri) which frequents the river Irrawaddi and its hanks. 
Jordan and Copeland^, observing upon the John Darters (UtJieo- 
stoma Menmides), remark upon a male in their aquarium which 
underwent, almost in an instant, an entire change of pattern (in 
the colours of his body) upon the introduction of a female fish of 
the same species. Even after two weeks the novelty had not 
worn ofli though his body-colours varied much from hour to hour, 
but had not reverted to his original dress. 

There is a curious instinct of some fishes to take up their resi- 
dence inside other animals, or else to attach themselves to them 
in order to profit by tbe greater power of locomotion in their 
host, from whose body, however, they draw no sustenance, but 
merely partake of such food as comes within their reach. These 
latter, termed Co^nmensalsf hj Van Beneden, may he either free 
or fixed to their host ; and a common example of sl Commensal is 
the Sucking-fish which, having but weak fins, attaches 

itself to any large swimming or floating object, animate or inani- 
mate, as ships, sharks, whales, &c., not for the purpose of feeding 
upon them, but to enable it to profit by their powers of locomo- 
tion, and so enable it to capture other small fishes, upon which it 
mostly subsists. Commerson assures us that, having applied his 
thumb to the adhesive organ of a living Sucking-fish, tbe adhesion 
was so strong that it became numbed, and an almost partial para- 
lysis continued for some considerable time subsequently. During 
stormy weather it adheres like limpets to a rock. Another cir- 
cumstance related by Commerson is, that in tbe Indian seas a ring 
is fastened round tbe tail of one of these fish so as to prevent its 
escape ; to the ring is attached a long cord, and it is thus carried 
in a vessel of. salt, w^ater;. and when, boatmen observe a turtle 
asleep' o,n',the surface of the water, they, approach' as close' as they 
can,' then throw the Sucking-fish into the, sea: it, 'attaches it'self 
"to the breast of the 'turtle, and is thus drawn into the boat."'. The' 

* Americaa Journal, 1878, p. 338. 

' t Bulletin Ac. ...Belg. 1869, :£xviii. p. 621. ', 
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Liimp-'sucker {Qychpterm) is said to fix itself by its ventral sucker 
to the neck of the savage 'Wolf-fisb (Amrrldelm lupus), and 
adheres thus immovably > tormenting it in such a manner as to 
cause its death 

When investigating the fishes at the Andaman Islands in 
1870j one of the aborigines brought an example of the pretty 
yeUow-md-white h&nded AmpMprlon perctUa ; and on being told 
that it was good, observed that she could get numbers more. She 
took us to an Actinia, which she detached from the coral rock by 
inserting her hand behind the attachment of this polype ; and 
on shaking it, two more of these little fish fell out. Subsequently 
this was repeated to twelve others, and all had two living fishes 
inside them except one, which had three. They asserted that 
this was their usual abode. A few days previously Captain 
Hamilton liad observed to me that some little striped fishes lived 
inside a polype at Korth Bay. One day he dug one out, dragged 
it to the shore, and captured three little fish from its interior ; 
replacing them in the sea, they appeared not to know what to do, 
swimming round and round as if searching for something. The 
living polype was now returned to the sea, and they at once swam 
to it, following it as it was dragged back again through the water 
to its original locality. As I was going over to ISTorth Bay fishing, 
he came with me to see if he could not find a specimen. Hnfor- 
tuiiately, after discovering one and obtaining a fish from it {Am- 
pMprion hifasciatmn), he was stung by the polype, which I 
did not seet. Hr. Andrews J has observed upon the Solotliuria, 
or Trepang of the seas of China, that fish live inside it ; in 
fact he saw instances of living fish entering the Trepang. On 
the Coromandel coast of India at Gopaulpore I found the small 
perciform Tlierapom residing inside Medum, and which (jbe flshei'-^ 
men assarted to be of common occurrence. Grill observes § 

In the eastern waters of the United States, however, so far as 
1 am aware, the Stromatoid Foronoius^ similis {^tromatem 
umilis of some authors) seems to be the most common, if not the 
only associate of several Acalephs, Viz. Daciplometra 'quinquccirra, 
■ : Zpgodactylm gnmnlandica, mid Oyarea arctica. Under the um- 
brellas of these species small Foronoti are to be found in the late 
" . ' * Shaw, Zooi. iv. 96. ' 

, ’-.t 'Daj, “ Obs. oii the Andamanese/' Troc. As. Soc, Beng. 1870, p. iTO. 

i',:MeetingBrifc.Assoe.,ATig.l7th,'l87S.' 

§'■ Xhiture, Aug. 30th, 1677, p. 362.' 
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summers swimming, sometimes even to tlie number of twenty or 
more, but generally much fewer.” 

It can scarcely be denied that some fislies are endowed with a 
certain amount of intelligence : thus flat fishes, Pleuronectidm, 
conceal themselves beneath the sand, as, owing to their shape, but 
little is required to cover them ; consequently by setting up an 
undulating body movement, this is easily efiected. Shates and 
Bays similarly conceal themselves in the sand. The Sand-Launce 
{Ammod^tes lameolatiis and^. tobianus), commonly frequenting our 
coasts, lies imbedded in the sand, in which it conceals itself at the 
depth of about afoot, with its body rolled into a spiral form*. The 
Stargazer {VramsGopm scaber) chiefly frequents shallows, where 
it remains hidden in the mud with merely its head exposed. In 
this situation it weaves the beards of its lips, and especially the 
long cirrus of its mouth, in various directions, thus allowing the 
smaller fishes and marine insects which may happen to he sum- 
ming near, and which mistake these organs for worms, to become 
instantly seized by their concealed enemy. I obtained in March 
1868 at Madras a living example of a fish belonging to this family 
{iGMliysGo^us me7'mis)yihB Tamil name of which signified “ a diver 
into the mud,” It was placed in an aquarium which possessed 
a bed of mud, into which it rapidly worked itself, first depressing 
one side and then the other, until merely the top of its head and 
snout remained above the mud, while a constant current of water 
was kept itp through its giUs. While in the mud it resembled a 
frog ; if lifted out of the aquarium, it ejected water from its 
mouth to some distance, making a curious noise, half croaking 
and half snapping f. An Indian freshwater Siluroid {CMca 
lopliioides) conceals itself among the mud, from which, by its lurid 
appearance and a number of loose filamentous substances on its 
skin, it is scarcely distinguishable ; and with its immense open 
mouth it is ready to seize any small prey that is passing along 
The Angler, or Fisliing-Erog {Lo^ldm jyiSGatorim)^ crouch** 
ing close to the ground, by the action of its ventral and pectoral 
fins stirs up the sand and mud; hidden by the obscurity thus 
produced, it elevates its appendages (situated on the upper sur- 
face of its head), moves them in various directions by way of 
attraction as a bait, and the small fishes approaching either to 
* Shaw, Zool. iv. p. 81. 
t Day, ‘ Tishes of India/ p. 261. 

J Ham. Buch. ‘ Dish. Ganges.’ 
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examine or seize tliem, immediately become the prey of tlie fishes 
{Tarrell), The Weaver {Traeliinus vipera) buries itself in the 
saiidsj . leaving only its nose out, and if trod on immediately 
strikes with great force ; and we have seen them direct their 
blows with as much judgment as fighting-cocks The Conger- 
Eel {Conger vulgaris)^ remarks Couch, is able to insinuate the 
point of its tail through a crevice and so dilate it as to obtain a 
passage for its body by a retrograde action ; or if that cannot be 
accomplished, it will examine by its powers of sensation, draw 
itself along, and, using the tail as a fixed point, elevate its body 
as a lever and lift itself over any opposing obstacle of considerable 
height ; so that neither the Eel {Anguilla) nor the Conger can be 
confined within a limited space when their inclinations prompt 
them to wander from it. 

The Jaculator-fish frequents shores and 

sides of rivers near the sea in Asia in search of food. When 
it sees a fiy sitting on the plants that grow in shallow water, it 
swims to the distance of 4, 5, or 6 feet, and then, with surprising 
dexterity, it ejects out of its long and tubular mouth a single drop 
of water, which never fails striking the fly into the sea, when it 
becomes its prey. This aroused Governor HommeTs curiosity, 
and he had a large tub filled with sea- water, in which he placed 
some of these fish. When they were reconciled to their situation, 
a slender stick with a fly pinned on its end was placed in such a 
direction on the side of the vessel that the fish could strike it. It 
was with inexpressible delight that he daily saw these fish exer- 
cising their skill in shooting at a fiy ; and they never missed their 
mark. Pallas continued this account from Governor Horn m el’s 
letters two years subsequently, remarking that when the Jacu- 
lator-fish intends to catch a fly or any other insect which is seen 
at a distance, it approaches very slowly and cautiously, and comes 
as much as possible perpendicularly under the object ; then the 
body being put in an oblique situation, and the mouth and eyes 
being near the- surface of the water, The' Jaculator stays a moment 
quite immovable, having its eyes fixed directly on the insect, and 
then begins to shoot without ever showing its mouth above the 
surface of the water, out of which the single drop shot at the object 
seemsTo rise.' With;, the closest attention, Governor , Hommel 
never could see any part of the mouth out of the water, though 

Pennanfs * Brit- Zool’ iii. p. 170. 
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lie lias Tery often seen the Jaculator-fish shoot a great many 
drops one after another without leaving its place and fixed 
situation 

The Common Eel, it is affirmed, voluntarily leaves the water at 
certain periods and wanders about meadows and moist grounds in 
quest of particular food, as snails it is also said to be fond of 
new-sown peas, which it has been observed to root out of the 
ground and devour during the night. If we may credit Alhertus 
Magnus, it has been known during very severe frosts to take 
refuge in adjoining hay-ricks f- 

Captain Am, in a voyage to Heraei in the Baltic, gives the 
following interesting narrative : — “ One morning during a calm, 
when near the Hebrides, all hands were called up at 2 a.m. to 
witness a battle between several of the fish called Threshers or 
Eox-Sharks {Alopecias vidpes) and some Sword-fish on one side, 
and an enormous Whale on the other. It was in the middle of 
the summer; and the weather being clear and the fish close to the 
vessel, ^ve had a fine opportunity of witnessing the contest. As 
soon as the Whale’s back appeared above the water, the Threshers 
springing several yards into the air, descended with great violence 
upon the object of their rancour, and inflicted upon him the most 
severe slaps wuth their long tails, the sounds of which resembled 
the reports of muskets fired at a distance. The Sword-fish in 
their turn attacked the distressed Whale, stabbing from below : 
and thus beset on all sides and wounded, when the poor creature 
appeared, the water around him was dyed with blood. In this 
manner they continued tormenting and wounding him for many 
hours, until we lost sight of him ; and I have no doubt they in the 
end completed his destruction.” 

' ' The master of a fishing-boatj- has- recently observed that the 
Thresher-Shark serves out the Whales, the sea sometimes being 
all blood. One W hale, attacked by these fish, once took refuge 
under his vessel, where it lay an hour and a half without moving 
a fin. He also remarked having seen the Threshers jump out -of 
the water as high as' the mast-head ■ and down, upon the'Whale, 
while, the- Sword-fish was.wmunding him from,, beneath, the, .'two 
sorts of fish evidently acting in concert. 

' .' ' The - Thresher ■ or Pox-tailed -Shark attacks its enemies or. defends 
- 0n,; the Jaculator-Fish bj Schlosser/* Phil. Trans. , Roy. Soc. Lond. 17d4*- 

TOL: Ut. ■ 

' , t- 'ShaWj-.Zooi iv .p- 17. - ■ ' , , ^ '■■‘.Tand' wid Water/. 1870. ' 
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itself by blows from its elongated tail ; and Couch remarks that 
it is not niicommon for one to approach a herd of Dolphins {Del- 
phinm) that may be sporting in unsuspicious security, and by 
one splash of its tail on the water put them all to flight like so 
many hares before a hound. 

The Pilot-fish {Naucrates ductor) appears to be a very compa- 
niable disposition, even though we omit the older legends that 
recorded how they pointed out the course of doubtful navigators, 
accompanying their ships throughout their voyages, and leaving 
them only when they had arrived at their desired haven. It is 
well known that they attach themselves to certain vessels for weeks 
and even months together, perhaps to obtain the food daily thrown 
overboard : but why they should accompany Sharks is a doubtful 
question. Some assert that this large and predacious fish is con- 
ducted to its prey by these fisbes ; others that they eat what the 
Shark leaves : however this may be, that they are often in company 
is an evident fact. Captain Siehards, E.N., during his last station 
in the Mediterranean, saw on a fine day a Blue Shark, which fol- 
lowed the ship, attracted perhaps by a corpse which had been com- 
mitted to the waves. After some time a shark-hook baited with pork 
■was flung out. The Shark, attended by four Pilot-fish, repeatedly 
approached the bait ; and every time that he did so, one of the 
Pilot-fishes preceding him was distinctly seen from the taflrail o£ 
the ship to run his nose against the side of the Shark’s head to 
turn it away. After some further delay, the fish swam off in the 
wake of the vessel, his dorsal fin being long distinctly visible above 
the water. When he had gone, however, a considerable distance, 
he suddenly turned round, darted after the vessel, and before the 
Pilot-fish could overtake him and interfere, snapped at the bait, 
and was taken. In hoisting him up, one of the Pilots was ob- 
served to cling to hi s side until he was fairly above water, when 
it fell off. All the Pilot-fishes then sw^am about awhile, as if in 
search of their friend, with every apparent mark of anxiety and 
distress, and afterwards darted suddenly down into the depths of 
the sea Col. Smith states that he wntnessed a precisely similar 
circumstance. M. Geoffrey, ou the other hand, mentions how a 
Pilot-fish took great pains to bring a Shark to a bait. 

Two Pilot-fisbes accompanied a ship in 1831 from Alexandria 
to; Plymouth. After, she came to ■■an anchor in Cat vvater, their 


Cuv. An, King, x. p. 636, 
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attjiehiiient appeared to Imve increased; they kept constant 
guard at the vesselj and made themselves so familiar, that one of 
them was actually captured by a gentleman in a boat alongside, 
but by a strong effort it escaped from bis grasp and regained the 
%vater. After this the two fish separated ; but they were both 
taken the same evening, and, when dressed next day, were found 
to be excellent eating*. ' 

C^ontempt does not seem to be unknown in this class of ani- 
mals, and which appears to be sometimes shown by a stroke 
of the tail. Anglers frequently observe a fish swim up to their 
bait, not only refuse it, but give it a lash with their tail, and de- 
cline to have any thing more to do with it. This may, however, 
be a symptom of curiosity, winch i.s largely developed in the finny 
tribes. 

The poet Cowper crossing a brook, “ saw from the foot-bridge 
something at the bottom of the water which had the appearance 
of a flower.” “ Observing it attentively,” he eoiitimies, I found 
that it consisted of a circular assemblage of Alimiows : their 
heads all met in a centre, and their tails diverging at equal dis- 
tances, and being elevated above their heads, gave them' the ap- 
pearance of a flower half-blown. One was longer tliati the rest ; 
and often as a straggler came in sight, he quitted his place to pursue 
him ; and having driven him, away, he returned to it again, no 
other Minnow offering to take it in' his absence. This 1 saw him 
do 'several ti'mes. The, object that attracted them all .was a dead 
Minnow which thej^ seemed to be devouring” f. 

, I w'Otild, submit, that the foregoing facts respectmg',fivsh, eolieeted 
from the waitings' of naturalists made in various p.arts of the globe, 
or else the x'esult of personal observation, must lead us to doubt the' 
very low estimate of the instincts and emotional sensations of tlie 
piscine tribes which has heen attributed to them by some authors. 
At the same time we can hardly anticipate that these, the low^esfc, 
.forms, of vertebrate life, have their faculties so acutely 'developed 
as' they are in the higher races. Still it appears we are jus- 
tiffed in claiming for some at least of this ,, class' of animals.that' 
they, have attachments, .wdiether in the form of eonjug.al feelings, 

. paternal and' maternal ' affections, ■ or ' even, of platonic friend- 
.'ship..-.; Some, construct nests, ■ which .'.they .defe 2 .id, us ■ w^elk. as 
"the young' when 'liatehed; out. The'iiiales ' may,,.act' the' part 
.* Yarrel'h ‘Brit "Fishr 2ad. edit. roL i, p. 172. 

' ,:''t AIag,,Kat. Hi.st 'v. p. '■290.'.',' ' ' , 

' MXX.. .JOU'EX,— ZO'OEOO'Y,'TOL. XT. . ^ ' . 5 . 
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of nurses to tlie eggs, eitlier carrying tliem about in purses on 
even in tbeir moiitbs. LaKstly, I would allude to tlie fact that 
ineiiibers of two distinct families may combine together for the 
purpose of attacking anotlier inhabitant of the deep, and tlviis 
obtain a supply of food. 


On the Extinct Land-Tortoises of Mauritius and Eodrigiiez. By 
Alfbed C. Haddok, B.A., Scholar of Christ’s College, and 
Curator in the Museum of Zoology and Comparative Anatomy 
of the University of Cambridge. . (Communicated by Prof. 
A. ISTewtok, F.E.S.) 

[Abstract, read November 20, 1879.] 

Thboijgh tbe generosity of Mr. Edward Uewton, C.M.G-., E.L.S., 
Lieutenant-Governor of Jamaica (late of Mauritius), a fresh 
collection of the remains of the Maseareiie extinct gigantic 
land-tortoises has been added to bis former gift to the Zoological 
Museum of the University of Cambridge. 

An examination of these bones corroborates the two Mauritian 
sp^ecies, Testiido friserrata and T. ine^ta^ described by Dr, G un- 
ther^, but adds no fresli example to that apparently unsatisfac- 
tory species, T. leftocnemis. Although possessing a large series 
of remains from the island of Bodriguez, I am unable, like Dr. 
Giintlier, to distinguish more than the one species, T. vosmmri. 

As examples of the inherent tendency to variation in these 
animals, I may draw attention to the ankylosis of the coracoid 
with the rest of the shoukler-girdle in one example of 5! ifiepia, 
a circiimstanee which is unique ; also to the variations in the cora- 
coid of 51 triserrata as to form, markings, &c. The/re^ coracoid 
of 5! inepta i s also described for the first time. 

From the lai'ge number of specimens examined, it is now found 
that' tbe coracoid of T, vosma^ri rwm very irregular' as, to .the time 
of its ankylosis with the rest of the shoulder-girdle, and that it 
was not the apparently individual aberration” whicb Dr, Gun- 
ther supposed. ■ 

'' Measurements are given of all the most interesting bones, in a 
manner similar to that adopted by Dr. Giintlier in his monograph, 

' to facilitate comparison. . 

* ‘The G-igantic Lancl-Tortoises (living and extinct) in the Collection of the 
' British Museum.’ By Albert' C. L. G. ' Giintlier^ M.A., M.B., 

London,, 1877. ' 
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111 coiieliisioii, I would draw the attention of lierpetologist^ to 
tliese collections of Mascarene Tortoise remains now in tlie Zoolo- 
gical Museum at Cambridge, since tbej form tbe most complete 
series of specimens of these verj interesting extinct reptiles. 


On a small Collection of Crustacea made hj E,,d\tarb Whtmpek, 
Esq., chiefly in the IST. Greenland Seas ; with an Appendix 
on additional Species collected by the late British Arctic 
Expedition. By Edwaud J. Miees, E.L.S. &e. 

[Read XoTeniber 20, 1870.] 

The ISTorth-Eiiropean and Greenland seas have been so thoroughly 
explored by British and Scandinavian naturalists, that it was not 
to be anticipated that the collection of Crustacea made by Mr. 
lYliyinper would contain much of novelty or great rarity, more 
especially as he appears to have had but few opportiuiities of col- 
lecting, several, indeed, of the species having been obtained by 
purchase from Banish sailors and others. A considerable propor- 
tion of the species were, however, collected by Mr. Whymper at 
a single locality — Hare Island, north of Bisco Island, in about 
80 fathoms of water, concerning which I transcribe the foliow'ing 
note : — . 

, ‘M' got three .hauls of a dredge as., the ship' wag drifting, and got 
an.^ immense ..assemblage of -beasts and fishes. .'These were the 
richest hauls ■' I ' have .'ever . made with a dredge.' I" had., .to throw 
away the , greater part, of- the hauls, from the" impossibility of 
preserving the speeiineiis. Thousands , of Echinoderiiis and 
.'Mollusks came up.” 

It is very much to be regretted that the means of pre'serv- 
iiig the whole of the material dredged on this, occasion did 
not' exist; for, as' it is, out of a, total of .twenty-seven .species re- 
.corded below, no fewer than tw'elve were obtained at this locality, 
although unfortunately several of these are represented .-.by,- but 
one OF' two, examples in, imperfect condition. ' The ' remainder, .of 
the 'Collection, chiefly consists -of parasitic.. Isopoda and Gopepoda 
and ..a few "marine Copepoda' obtained .by wasbing from' seaweed 
The 'Oce.an'ic, Copepoda 'are .not included in the ' present .Eeport,. 
but have .been .submitted' to, Mr. Brady for e'xa'mma.;tioii. ■ 
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The occurrence io fine condition of adult Bpecimeiis of both 
sexes of tlie Branehwecta aretica of Yerrill, afinrcls me tlie o|)'' 
portunity of correctiiipj an error in the figure of that species 
ill my Eeport on the Crustacea collected by tlse naturalists of 
the late A.retic Expedition ; and in an Appendix to the pre- 
sent paper I have added descriptions of two additional species 
collected in that expedition and not included in the lieport. 

The geographical range of species is given, except where I had 
previouvslj noted it in my Beport on the Arctic Crustacea ; and 
some additional localities are cited from Prof. Smith’s recently 
published Beport on the Crustaceans of the Atlantic Coast of 
N. America.” 


Dec APOD A. 

H.TAH COATlCTATtrS. 

Ilyas eoarctatus, Leach, Linn. Trans, xi. p. 32!) (IS If)); Mai: Pod , 
Brit. pi. xxi, A fig- Id. 2 ?*, M.-Edzy. Hkt, Nat. Crust., .i. p. 312 
( 1834); BeU, Brit. Crust, p. 35 (1853); Co%, (Efr. Vet.-^Ak. ForkmidL 
p. 161 (1863). 

Lissa fissirostra, Say, Journ. Ac. Nat. Set. Phil, i, p. (1817) ; Qihtm, 
Proc. Amer. Assoc, p, 171 (1850). 

Several specimens are in the collection from Forth Gi'eenland ; 
no definite particulars are recorded with respect to their. habitat. 
This is a very widely distributed species, as it is known to occur 
on both the eastern and western coasts of the F. Atlantic, and its 
circumpolar distribution extends eastward to th,e Sea of Okliotsk, 
where a variety of this species has been found Avlvicli luis been dev- 
signaled alaMeeaP'* by Brandt. 

CeANOOK ((lUEIlAPUriUTs) ..UOBBAS. 

CmcQx\m%^\\% lNdpps,¥o}j. North Pok, p. 190, .pi/ xii. r'(l772). 
Cancer .homarokles, 0. .FahrP Fauna Crmnknd. p, 241 (1780).; ' 

' IsL Naturk p. lOS. no. 246, pi, V, 

'■ . Crangon.boreas, Fa.br. But. Syst. Snppt. p> 410 (1798) ; ' M.^Edw. Mist. 

p, '342 ,(1837) ; KrSyer, Nat. Tidsshr. iv. p. 218,; pi iv. 

. , figs. W4 (1842>~43). ■ 

Cheraphilus boreasj Piroc. Roy allrish Acad. vm.pA>B(lBlH); 

Miers, Ann. 4^ Mar/. . Nat Hist, (ser, 4), p. 57 (1877). 

. ' 'Hare Island, north of Disco Island '(in about SO fatlioms), two 
males- and four' females. ,■ Erom 'tJmenak, . several, specimens 
(some purchased' of Dauiah sailor, and. said' to have be'en taken, 
from the stomach of the frog-fish ’*). . It is,. wid,ely' distributed' 
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through the cireiirDpoiar seas ; and S. I. Smith records it from 
several localities on the North- Atlantic American coast. 

Air. Kingsley, who is engaged upon a monograph of the North- 
American Caridea, and who has recently published, in the ^ Bul- 
letin of the Esses Institute,’ vol. x., a most useful critical list of 
ail the North- American species, is of opinion that the genus 
Gkeraphiliis as defined by Kinahan cannot be maintained, as it 
has not a single character common to all the species to separate 
it from Crangon^ as restricted by him.” Even if this be the case, 
it does not follow that the name, having been published, should 
not be used with a slightly modified definition of the genus, more 
especially as the genus Orangon^ even in the sense accepted by 
Sars, includes species so diverse in the sculpture of the carapace 
and postabdominal segments. In my Eeport on the Arctic 
Crustacea I adopted Kinaban’s term Cherajpkilus, as I considered 
it would be useful to retain it as a separate designation for those 
species of Grangon which, like G. horeas and O. salehrosus, Owen, 
are of very large size, with median and lateral series of spines on 
the cephalothorax, and with all the segments of the postabdomen 
longitudinally keeled above, in contradistinction to the smaller 
less robust species (e. g. C. vulgaris, franciscorum), in which the 
cephalothorax and postahdominal segments are nearly smooth. 
Nevertheless, not being acquainted with all the species, I retain 
the name here merely as a sectional division of Grangon in the 
sense indicated above; intermediate forms undoubtedly occur, 
and there is no modification in the structure of the limbs of tfie 
cephalothorax, such as exists, for instance, in the allied genus 
Bahinea,Ov^en, 

; Hippolite spin us. 

Cancer spiiuis, Bowerby, Brit, Miscel. p. 47, pi. xxiii. (1805). 

iiippolyte Sowerbei, Krbyer, Monogr, Hippolyte^s mrd, Arter, |). 90, 
pi, ii. tigs. 45-54 (1842). 

Iiippolyte Sowerbyi,, Mist, Nat, Crust, ii. p. 380 (1837)* 

Hippolyte spinus, Bell, Brit. Crust p, 284 (1855) ; Miers, Jhin. 'fy.Mag, 

' (ser, 4), XX. p. 59 (1877). 

■Two small specimens were dredged off Hare Island in the 'same 
rich . haul in which so' many of the species ' Liere noticed' were 
obtained., /One is a female with uva. . In this' specimen the two 
last: teeth '.of the median dorsal crest, are '8:imple.', In the other 
s,peciuieii'the,',teetli of the dorsal ■caiina a,re 'themBelve8''c!entieu«' 
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latedj and tlie nihiiite deuticulea interpoaed boi..weeii tho teeth, on 
tlie upper margin of tlie rostrum, are far more iiiuiieroiiB ; tliere 
a, re four small teeth, at tlie distal extrcviuitj of tlie rostriiiii, and 
one or two on the infe,rior margin. Oompared with the irmcli 
larger speeiineris obtained during the British Arctic .h]xpeditionj 
the dentieulations are more numerous and the dorsal eariiui not so 
prominent ; yet I do not doubt that the species are identiical. 
On aecoimt of the variability of tlie rostral teetlg I am inclined to 
doubt the distinctness of II. seourifrons, Korman {II. Liljeborgi^ 
Banielsseii and Boeck), from II. spinus. Blany species, it has 
been observed, increase in size as they advance into tlie colder 
regions of tlie extreme nortli ; and at the same time consideralile 
variation inay often be noted in tlie sculpture and a:rniai;ure of 
the body. ■ In addition to the localities mentioned in niy Eeport 
on the Crustacea of the Arctic Expedition, I, may note tliat 
Stimpaon and Smith record tliis species as common on the coasts 
of Maine and Massachusetts, and also -in the Grand Mlanan. 

lIlPPO'LYTE nOLAItlS. ^ . 

Alplieus polaris, Sabine, Append. Parry* s Int Voy. x. p. 60, pi. ii, 
6-8 (1821). 

Hippolyte polaris, Rons Owen, Append. Ross* sInd Voy., Zooi., Crust. 

p, Lxxxv (1835); M.-Edw.Eist. Nat. Crust, ii. p. 3/6 (1837); iiniyer, 
Monogr. Eipp. ^mrd. Art. p. 116, pi. iii. tigs. 78-81, pL iv, (1842) ; 
Miers, Ann. <j’’ Mag. Nat. Hist. (ser. 4), -vx. p. 61 (1877)- 

Hippolyte borealis, Owen, Append. Ross* s 2nd Voy., Or. p. ixxxiv, pi. B. 
tig'. 3 (1835); Miers, Ann. # Mag. Nat. Hist. (ser. 4), xx.' p. 61 
(1877),, cr. 

Several S'peciinens were- dredged off Hare Islami, Tlie only 
two perfect speeiinens luive ilio rostra ^y-tooilied,' and ilii.i-s agree 
more neaidy with -Kroyer’s’ diagnosis than do. tlie'Bpei'iiiions col- 
lected' in the' Pohir Bea by tlie.' latcs 'British A.retie Bxpodition*', 

Prof 8. I. Smitli, in his ‘‘Beport on .'the Crustaceans of tim 
Atlantic Coast,” records tlie oeoiirrence of thiS' , Bpecles tlie 
coast of ' Labrador, Nova Beotia, and MaBsachuBOtts. ' 

■ 'Hxm)LiTE, 

Astaciis gTCBiiiamlieus, J. C. Fabr. Syst. But. p. '416(1 773). 

Cancer accilcatiis, 0, Fabr. Famia Gramlmdica, p, 289 {1/80). " 

Hippt2lyte aculeata, Owen 4“ Ross, Crust, in Append. Ross\s 2nd Voy. 
', p. Ixxxiii (ISSB); Hist. Nat, Crust, ii, p. '380" (1837)';' 
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Kroyer^ Moyiogr. Hippohjte^s nord. Artery p. 126, pL iv. figs. 83-98, 
|)l V. figs. 9JK104 (IS42). 

ilippolytfi groiiilandica, MierSj Ann. Mag, Nat. Hist. ser. 4, xx, p. 62 
(1877)? ubi syrion. 

Two specimens (male and female) were eolleeted at Hare 
Island ; aud another male was purchased at Uinenak of a trader. 
It occurs, according to Prof. Smith, on the Atlantic coast of 
Northern America. As in the case of the specimens collected bj 
the late British Arctic Expedition, the male now before me is 
much smaller than the female. 

Pakdalus boeealis. 

Pandalus borealis, Kroger ^ Nat. Tidsskr. 2 R. i. p.469 (1844-45); Voy. 
en Scand. AtlaS) Cy'ust. pL vi. fig. 2 ; Goes, (Kfv. Vet.-Akad. ForhandL 
p. 168 (1863). 

One female individual is in the collection, purchased of a trader 
at IJmenak, with Gherapliihis horeas. It is iiiifortuiiately muti- 
lated, the rostrum being broken off at a short distance bejond the 
eyes; but there can be no doubt of its identity with Kroyer’s 
species, with the description of which it agrees in all essential 
characters. Tliis species is found eastwaril as far as the Sea of 
Okhotsk, where its occurrence is recorded by Brandt ; and its 
occurrence in Massaohusetfcs Bay aud on the coast of Maine and 
Nova Beotia is recorded by Smifch. 

BcHizoponxi, 

, MySIS OenLATA. , ' 

Cancer oculatns, Fabr. Fauna Greenland, p. 24b. no, 222 (1780). 

Mysis Fabricii, Leach, Trans. Linn. Soc. xi, p. 350 (1S15). 

Mysis oculata, Kroger ^ Nat. Tidsskr. ii. p. 255 (1838-39), 3 R. i, 
pp. 13, 41 (1861) ; Voy. en Scand. Atlas g Crust. pL viii. fig. 2 ; Bmh^ 
kok, Zweite deutsche Nordpolarf. p. 284 (1874); Miers, Ami. ^Ma.g. 
Nat. Hist. (ser. 4) xx. p. 63 ( 1877). 

A single Bpecimon was purchased of a Danish sailor at "IJmenak. 
It agrees with Krbycr’s description and figure in all particulars,, 
except that the lateral spinules on each margin of the telson are 
somewhat less numerous, about twenty-five instead of thirty-two ; 
.but this is probably a character varying with the age of the indi- 
viduaL Its length (excluding appendages) is about 8 lines. 
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lUlMACKA. 

Diastylis Batiikji. 

Cntua Ratl'ikii, Ivroye‘)\ N(XL Tidsskr, iii, {». 5i.>, pis. v. & vi. fig’s, 17 -‘lO 

(1840'^~-4I ), (N.EO ii. pp. U4, 207. pi. i. tigs. 4 k (I (1840 i9); Voy, 

en Scand, At'ki^s, Crust. |?L v, figs. I ar-n, 

Diiistylis Riitlikii, G, 0. Bars, Aberrmife Krehsdj/r. Cunmmij in (Airist, 
V'idensk.‘-IScdsIi\ VorhantlL p. KiO (1801); Smwsk. Veiens'k.-Akad* 
JlamiL ii. (No. 5) p, 7, pi iii. %s. 8, <) (1873). 

A single iruliviclual was included among the species dredged off 
Hare Island in about 80 fathoms. Its length is about (l| lines. 
It is found on the A,.tlantie coast of Nortlan'n America and in the 
seas of Soul'll (Greenland, Scandinavia, and Bri'tain, but moro 
abuiKhmily iu tlie Inglier latitudes, and is 'perhaps tlie moBt 
(*o'rnmoi;i of the noilliern s'j'iecit,*s of this curious group. 

Ibopooa. 

luOTEA, sp. yg ? 

''.flicre is in tlic eolleetioii a specimen, a|)|.iarentl,y relbrabie to 
this genus, whicli, on accoimt of its very small size and Imperfect 
eonditioB, cannot be made the type of a detailed specific descrip- 
tion, 'jet seems to !)e (.[uite 'distinct froi'U all tlie species Iviiown to 
me. .Tile liead is comparatively hirge, the froiit;a,l margin 'with, a 
vcnw sliglitly prominent- broad inedia.n lobe, Tlu-^. eyes (blaeli) are 
plf'iced iu the middle of tEc lateral nuu'giiis of (tie liead. - The 
sides of tlm body are 'parallel, the aeg'nients of (‘qual width, the 
iliret* last segments having the posierodateral angles' siil'n'icutm 
’'riierr* are lour p(»rfect;ly distinct posiabdominal Hegine'nti;l,. 'the 
first thrf‘e vt^ry sliort ; tlie 1,{‘rm.i.nal ,s<'.‘gincn't is triangulat'e i;ii 
IVirm, W'itlii 'ifu* angh*B rounded, bromles't at 'base, wliere it, exceeds 
in Iircadtl'i llio tirecHaling' sogmentH, Hnd:wit]:rt)u:i Hid(‘s (joi'iverge'Ut' 
,to .the 'distal extremity, which, is broad, and .'-obtusely .rou'iuled'. 
The,' aritei'i'iiul-es are appi:i're;rd:ly ';f(H:a‘-jc.»in.ted ;■ t.h<- lun.errrne littve 
■aix. joints exposed, 'tb'e fonr first- th,j<‘ke,ned,, and flic tw'o't.eri'riiiia'l 
slenderer and more tdongated.'; the. ■terminal ends in, a peneil of 
^.tne' hairs,' The legs are imperfeot,but,are,arnie(l '\\ithBubteiN 
'■iriiimras''wu;dl a's a' terminal cl'aw. The o|)ere'ulifo,ri,t"i caudal 
pe'nd'ageH'ar'e'Uot oblong, b'-iit ratlier oval ii"i shape, narrc'.'iwiiig .to i;hc:f 
; "dmtal extremity. Length 1| line, -.t 
. Th.e only' example, collected was 'obtaineci by was hiiig.'s't^a weed 
' tafeei'i on the' surface ef the' Korfh mid-Atlantic i'li .hit. '§7^^ 
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long. 10^ 1' W., with a few specimeus of larval Cirripedia. On 
account of ita very small size, I doubt if this specimen can be 
regarded as adult ; but should the characters given prove con- 
stant, it maj be designated after its discoverer, J. Whymperi. 

Ill the parallel sides of the body and the existence of three per- 
fectly distinct tail-segments besides the terminal segment, it lias 
much affinity with the Idotea parallela, S. Bate & "Westwood, 

^ Brit. Sessile-eyed Ornst.’ ii. p. 391 (1868) : but in that species 
(not to speak of other differences) the terminal segment has the 
sides parallel, and is semicircularly rounded at its distal ex- 
tremity. 

The Idotea rugulom of Buchholz, ‘ Zweite deiitsche Nordpolarf. 
Crust.’ p. 285, 1874, note, from Spitzbergen, is also a species with 
r.ubparallel sides, but has the terminal segment emarginate at its 
distal extremity. 

Idotea hicmpida, Owen, ‘ Or. in Zool.of Capt. Beeehey’sVoyage/ 
p, 92, pL xxvii. fig. 6 (1839), is at once distinguished by its more 
oval form and the emarginate tip of the terminal tail-segment. 

JiOA GRENULATA. 

Mgti creimlata, Liltken, Naturhist, Forew.. Vidensk. MeddeUlser, p. 70, 
pL i. %s. 4, 5 (1858), 

A specimen of this fine species is in the collection, which was 
purchased from a sailor at Umenak, wdio stated it to have been 
parasitic on a Q-reenland Shark, A specimen also from Grreen- 
land, in the British -Museum collection, presented some years ago 
by Mr, Why mper, is said to have been parasitic either on the 
Sliark or the Cod, , „ ' 

Its length is no less than 2 inches 5| lines (60 miiiims.}. 

Mq-a. psora, Zmih 

Oniscus psora, Linn. Syst. Nat. (ed. xii.) i. p. 1060 (1766) ; Pennant , 
BVi/. iv. pi. xviii. hg. 1 (1777)* 

Alga einarginata, Leach, Linn. I'rans. xi. p. 3/0 (1815); M.-Edw. 
Hist, Nat, Crust, iii, p. 240 (1840); Crust, in Cuv. IL A. (ed, 3), 
pi. Ixxvii. fig. 1. 

Alga 'psora, Krdyer, Danmarks Fiske, 2nd deel, p* 40 (1843-45).; 

^ JJliJmi, ' NaiwrMst, For en. Vide nsk, Meddelelser, p, '65. (1858)1 S. 

: Bate tVestwood, Brit, SessUe-^eyed Crust, i},23S (I8iy2), 

Four s'p.eeimens are in the', collection, obtained witlr A;feVcr^«'M- 
lata,: The largest measures about 1 inch 7g 'liims. ■■ ^.Itis found in 
t'he' British, , Hcandinavian, Icelandic, a,nd .G'.reenland seas j ^aiid. 
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tliere aceordiiig to M(?s«rs. B. Bal;e and "Westwood, a specimcii 
from Nova Scotia In tlie lIopcaM, Collection at Oxford. 

AMPlUrODA. 

I'llPElllA ;MEB'USAIIUM. 

Cancer inediisariim, MUUe}\ ZooL Dan. Ptodromm^ p. 148 (1776). 

Caneer (Gamniarus) galba^ Montatju, Linn. Trans, xi. p. 4^ pl.ii. fig, 2 
(1815), 

H;vpei’ia 'Latreillei, M.^Edw. Hist. Nat. Crust, iii. p. 71 a pi. xxx. fig, 16 
0840). 

llyperia galba, S. Bate^ Cat. Amphlp. Brit. Mils. p. 292, pi. xlviii. 
tig, 9 (1862); S. Bale t’J* iVesl wood) Brit. SessUe-eijed Crust, ii* p. 12 
(1868). 

llyperia mediisariim, Bate, Cat. Ampkip. C^nisi, Brit. Mus. p. 2953 
pL .xlix. fig. 1 {1862) ; Boeck, Shmdin. og Arktiske Ampkip. p. 79, pL i. 
fig. 1 (187^), ubi synott, 

A, single ad nit female individual was obtained from a Daniab, 
trader at Niakornet. 

Tlio sjnoiiyma of this species, which appears to bev as variable, 
as it is common, is given at siicli length by Boeck (Z. c.), that it' 
appears unneees.sary to reproduce it in full ; and I must refer to 
his work for farther information on the subject. It is cominonly 
distributed throughout the N. Atlantic, British, Scandinavian, and 
O'rcM'mland seas. 

,A:n-ohv,x Nucbix. 

Cancer' nugax,, Phipps, Vop. Norik Pole, Append, p. 192, pL xii. fig. 2 
(1774). 

■Aiionyx lagena, S, Bate, Cat, Ampkip, Crust. Brit. Mus, p. 77 ^ pi* xii. 
fig* 7r (1862); Boeck, Skand. og Arkiiske, Amp hip, p. 152 

,, ,it872).' 

Anemyx, uugax., "tlliers, Ann. Mag, Nat, Hist. (ser. 4) x,x. ,p. (1877), 

, ubi synon, . ■■ 

ddviB'ccuiiiuon' ' species isn^epreBented'iii the eollectioii bj' tlireo 
individuals collected, with sO' many other Bp ocies, wifcli 'tlie dredge 
oir Hare Island* , , ■ 

Oms:iM4is E4 )'Wa:em , ,, 

\ //AmmjX ' PAhvmulm, .Kroger, Nat. lldsskr. 2'IC ii. pp. 1, 41 (1846); 

. ' Foy. ear' tomd., .CfMxC diiax, pi' 

rOiiemmm Bilmmlm, . Boeck,' Skand,. :og Arktiske AmpMp. ii, p, 167,, 
pi. vi. fig. 4' (1876 ) ; Miei'S, Ann. Mag. Nat. Hist, (ser, 4) xx. p, ,9!b 
, pi. ili.';fig. 3 (187,7)* ' ' 



MB. E. J. MTEBS ON OBEENLANB OEITSTACEA. 67 

I refer here, witli some hesitation, anumher of small specimens 
obtained -hj the dredge off Hare Island. The colour of the eyes 
is indistinguishable in all the specimens. The terminal segment 
appears to vary somewhat as to the degree of its distal eniargina" 
tion. These specimens agree, however, in all respects with those 
described by me in the Eeport on the late Arctic Expedition. 

LAraXSTIUS STUBIONIS. 

Laphystius sturionis, Kroyer^ Nat. Tidsskr. iv. p. 157 (1842); Lillje^’ 
borg, (E/v. Vet.^Akad. Forkandl. p. 132 (1855); Bate, Cat. AmpMp, 
Crust. Brit. Mus. p. 110 (1862). 

Lapli 3 /stius sturionis, Boeck^ Skandin. og ArJdiske AmpJiip. ii. p. 252, 
pi. xix. fig. 6 (1876); Schibdte, Nat. Tidssk. 3 R. x. p. 237, ph v. 
figs. .9-18 (1876). 

Darwinia compressa, S. Bate, Brit. Assoc. Rep. p. 58 (1855); Cat. 
Amphip. Crust. Brit. Mus. p. 108, pi. xvii. fig. 7 (1862); S. Bate 
WestvooodjBrit. Sessile-eyed Crust, i. p. 184 (1863). 

This species was parasitic on a species of Cod caiiglit by line 
in 100 fathoms in the North Sea in lat. 58° 53' N., long. 1° 2' E. 
Unlike the Calif m euritts, parasitic on the same animal (which 
was distributed over the body of the fish), this species was found 
only behind the pectoral fins at their bases; and was, as Mr, 
Whymper notes, sluggish in its movements compared with the 
other. Only a few specimens were preserved, the adults being 
females. It has been recorded, as Boeck notes, in the seas of 
Norway, Penmark, and Britain ; but its range does not, as far as 
I am aware, extend northward to the coast of (xreenland. 

■(EniOEB’lJS'LyKOEIJS.' ' 

(Ediccras lynceus, M. Sat'S, ForJumdl. Vidensk.-Selsk. Christiania^ 
p. 1 43 (1858) ; S. Bate, Cat. AmpMjy. Crust. Brit. 3Ius. p. 372 (1862); 
Boeck, Skand. og Arktishe Amphip. ii. p, 25.9, pL xiii. fig. 4 
(1876)* 

(Edicenis areticus, Danielsse^i, Nyt 3Iag.f. Naturvidensk. p. 7 (185 7 )« 

(Edicerus propinquus. Goes, (Efv. Vet.-Ak. Forhandl , ' p. 526, fig. 19 
,(1865)., 

Two specimens are in the collection (one in much mutilated 
condition), ' obtained in the ■ dredge-haul' off Hare Island in' 30 
fathoms. 

, They agree with the descriptions of the species ,in' the,, form of 
the body and limbs,, the 'absence, of the , spur-like .prolongation,". of 
the ' wrist of tliC' .'first 'pairef legs, and ' all ,',other characteristics,. 
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Tiie roatrmii, wliicli is obiuBcly rounded afc its apex, lias at the 
apex on the lower margin an almost imperceptible point. It 
is found in the seas of Spitsbergen, Greenland, Iceland, and 
Hoinvaj. 

A/rrn 0 s c aein at 0 s . 

Gammams carinatus, Fabr. Ent. Spst. ii. p. 515 (171t3). 

Atylus carinatus, Leach, Zool, Miscell. hi* p. 22, pi. Ixix. (1815) ; ilf.- 
Eduo. Hist, Nat, Crust, iii. p. 68 (1840); S. Bate, Cat. AmpMp. Crust. 
Brit, Mus. p. 131, pi* xxv* figs. 1“3 (1862); Buchholz, Crust, in 
Zweite deutsche Nordpolarf. p. 3675 ph x. (1874) ; Boeck, Skandina,- 
viske Off Arktiske Amphipoder, ii. p. 324 (1876) ; Miens’, Ami. 4’ Muff. 
Nat. im. (ser. 4) xx. p. 100 ( 1877 ). 

Amphitho carinata, Kroyery Kmigl. IJanske Vid. Selsk. Afli. vh. p. 256, 
pi. ii. fig, 6 (1838); Voy. m Scand., Atlas, Crust, pi. xi. fig, I ; M.-> 
Edw. Hist, Nat. Crust, iii* p, 41 (1840). 

■ ,A good series of specimens was dredged from a boat at Noursak 
at' about' 20 fathoms. 

It is to be noted that these specimens are all of moderate or 
©veil small size, very much smaller than the specimens obtained 
by the Britisli Arctic Expedition. 

IIammabits loousta. 

Cancer lociista, Limi. Syst. Nat. (ed. xii.) p. 1055(17(>6). 

Gainmarus loeusta, Fabr. Ent. Syst. ii. p. 516 (1703); M.-Edw. Hist. 
Nat. Crust, iii. p. 44 (1840); S. Bate, Oat. Amphip, Crust. Brit. 
Mus. p, 206, pL xxxvi. fig, 6 (1862); Boeck, Scand. og xirktishe 
Amphip. ii. p, 366 (1876) ; Miers, A^in. Sf Mag, Nat. Hist, (scr. 4) xx. 
p. 101 (I877)j uhi synon. 

A.n adulii ferruile is in the collection, tiikcn in the :rich In-uil oif 
Haro Island. 

Severahspociiiiens were also waslua! out of stjawiaal' lli:)ating' 
the Biirtace of the sea at tlie, eutranee to Davis Straits, lat. N), 

long. 5#’ 12^ ’W), with specimens a species ofC0pepod(2%^ilcf» 

Mr. '"Why 111' per notes that .the species in tlus ' tuhe lived. /in 
..'fr(‘sh water, and were 118. liv(dy in it as in salt ivaterf^'. 

'' The , specimen 8 taken from the seaweed are prolnibly none 
of .them fully adult, and some 'areniuite young. In these, the 
eyes are oval, not uniform in' shape ; 'the fasciculi of hairs (in 
..the larger specirriens) on.Ihe dorsal surface ofth'C fourth to the 
sixth postabdoBiioai segments' are long and 'slender, there are two 
ha'irs'in thes micldlc and two or three' in each, late-ral faBcit'iilus. ; , flu'? 
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accessory tiagelluin of the antenivnles is about 5-jomted, and ter- 
minates ill a slender filament. 

Ampelisca Eschkic 1-iTir. 

Ampelisca Eschrichtii, Ilroyer, Nat. Tidssk, 1 R. iv. p. 155 (1842) 
BoeeTc, Skand. og Arktiske Amphipoder^ pt. 2, p. 528, pi. xxxi. fi^. 7 
(18/6); Buchholz^ Crust, in Zweite deutsche Nordpolarf. p. 376, 
plxiii.fig. I (1874). 

Ampelisca ingens, S. Bate, Cat. Ampkip. Crust. Brit. Mus. p. 92, pi. xv. 
fig. 2 (1862). 

A mutilated specimen is in the collection, dredged off Hare Island 
in 80 fatlioms, with the greater number of the species collected. 
Its range extends from the Scandinavian seas, through those of 
Iceland ancl Grreenland, to the coasts of Labrador and the Grand 
Man an. 

Eusteus ctTsriDATxrs. 

Eusirus cuspidatus, Kroger, Nat. Tidsskr. 2 ll. \. yg. 501 (1844-45); 
Voy. en Sound, pi. xix. fig. 2 ; -8. Bate, Cat. Ampkip, Cr%tst. Brit. 
Mus. p. 154, pL XXV iii. figs. 6, 7 (1862) j Buchkolz, Zweite deutsche 
Nordpolarf. Crust, p. 313, pL iii. fig, 2 (1874) ; Boeck, Skandin. 
og Arktiske Amphipoder, pt. 2, p. 502 (1876); Miers, A?in. Mag. 
Nat. Hist. (ser. 4) xix. p. 137 (1877). 

A single individual (female with ova) was dredged olT Haro 
Island. It has been found in the seas of Scandinavia, Spitzber- 
gen, and Greenland . 

OaPEELLA SEETENT'BTGNALIS. 

Squilla lobata, 0. Fabr. Fauna Grmnl. p. 248 (IJSO), nec Muller. 

Caprelia septentrionalis; AVoyer, Nat. Tidsskr. iv. p. 690, pi. viii. figs, 
lO-lO (1843); Fey, en Scand, pi. xxv. fig, 2; S. Bate^ Cat. 
Ampkip. Crust. B. M. p, 355, pi. Ivi. fig. 3 (1862) ; Boeck, Skan- 
dinm. og Arktiske Ampkip. p. 696 (1876). 

Caprelia cercop()i<les, White, in SutherlaiuVs Journ., Crust, p. 207 
(1852), 

A large number of specimens were dredged from a boat at 
Hoursak at about 20 tatlioras. It is probably common in tlie 
seas, of Scandinavia, Spitzbergen, and Greenland, ' . ■ ■ 

CxAM.ng; MDosiTs. 

Oyamus nodosus, Lutken, Kong, Dansk. Vidensk. .Selsk. Shrift. 5 R.' 

' ,‘x. p.274, pi iv. fig. 8 (1873). 

A. large" number of specimens, including /males; females/. and 
young,' of: this parasite of the Harwhal {Monodm momceros) wem' 
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ol)t;ai:nccl of: ti JJairiHli sai!oi*iit Utneiiak, wlio atiited thal:. tliey 
j)arasii;ie on tlic iio*:4e around ific lioruj and tluit tliey were foiiiKl 
only at- lltncnali ; ])iifc tlda h certainly erroneous. 

Ctai:!:iis M'.ONGBONT.IS. 

Cyamus wioiiodoiitis, Liltlmi, Lc. p. 25(5, pi. i. 2 (1875). 

Tills species, like the (7. iwdomf?, is jiarasitie on tlie Narwhal., 
but only a few specimens obtained with the preceding’ liaiai been 
preserved. Those are very easily to be distinguislied by the 
broadei’, more flattened segments of tlie bo(|y, which are not 
I’oughened a:iid longitudinally sulcated as in (1 noilmm, and the 
coxal of tlie joints of tliefiftli to sevcnili legs are not armed wit li a 
spine as in that species. Some of the examples collected are, ,more« 
overj larger tlniu any of 0, nodosiu obtained by Mi‘, Wh,ym,j)er. 


PlIYLLOlHlBA. 

BeAKCHIN'ECTA AECrXCA. 

Brancliipus (BranchiBCCtus) avcticus, Verrill, Amer. Joum, Sci 4* 
Arts (ser. 2), xlviii. p. 253 (1869); Miers, Ann. 4’ Md, EUt* 
(ser* 4) XX. p. 105, pL iv. fig. 1 (18/7). 

Brancliiiiecta arctica, Paciirflrd in Harden, U, S, GeoL Geog7\ Surmg^ 
p, 621 (1874),; Amer, Naturalist, xi. p. 53 (1877). 

'A. good series of specimens, males -and females (several fully 
grown), Avere taken by hand by IM’r. Wliyinper in stagnant ymols 
near G'odhavn Harbour. They agree vei,’y wcH, wii.li Verrill’s 
origi,iial description (wliicdi I liad not seen avIiom I wroi:c:'} f;h(,i 
Eeport on the Crustacea of Idie A..rctic E.xpedltion last year) : rhe 
sccor:jd joint of the dnspers in tlie male ar’o 'bluntly |)oi,nted at: the 
tip. They arc even larger than the speunmens C!olleett3d by ‘V'e,rrill, 
attalnhig a hnigtti of' 23^ 

The examluai.iou of this series lias shown tluit of tlie. few in- 
dividualB collected at .Discovery Bay, none are, iiearly fully-gw.iwuy 
nor are there any females anurng tlieni,' ■ It' is /not huposKible 
that they may prove to be^ a diBti.nct species, as s.uggestcHl by me. 
in my, B,eport, on account of tlio straightcr claspers .(the basal 
.joint of.'whieli has fewer ;teeth, . and the 'second ,is less slender), 
the. ■Shorter, broader-lanceolate caudal appendag'eB,"'&e. j^btit nioim 
and .larger speei .mens are needed for eoinp.arison. In the speci'mcn 
figured by ,me the' i"n.ale., genital appendages are incorrectly drawn. 
The ovary is very long' and ■narrow, considerably exceeding half 
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the abdomen in length, and so different from that of BraneJiipm 
(B, stagnalk) that I eaiinot doubt of tlie generic distinctiiesa of 
Branchinecta, The terminal joint of the claspers in the female 
is very much abbreviated. The exteimal male genital appendages 
are slender, and armed with a curved spine-like fleshy process 
near the base. 


OOPEPODA PARASITICA. 

Caligus curttjs, Muller . 

Caligits curtus, 0. F, MilUer^ Entomostr. p. 130, pL xxi. figs. 1-2, 5 
(1785); KroyeTi Nat. TidssJcr. i. p. 619, pi. vi. %. 2 (183/) ; Steen- 
strap <5" Lutken, Dansk. Vidensk. Seisin. Skr. (5) v. p. 363 (1861); 
Olsso% Prodr. Copepod. ^Jarasitant. Scand., in Acta Unwersitat. Lund. 
p. 6 (1868), uhi synon. 

Several specimens, including both males and females, were taken 
from a species of Cod caught by line in 100 fathoms in the North 
Sea ill lat. 58^^ 53' N., long. 1° 2' E., and, unlike the Laph/sUus 
sitmonis, occurring on the same fish, this species was distributed 
over the whole body of the animal. 

Dinematuea eeron. 

Diiiematiira feros, Kroyer, Nat. TidssJcr. ii. p. 40, pi. i. fig, 5 (1838 - 
39) ; Sfeenstrtip and LutJcen, DansJc. Vidensk. Selsk. SkrifL (ser. 6) 
V. p. 376, pi. vii. fig. 14 (1861) ; Olsson, Acta Ufdversitat. L'im.densL% 

p. 17 (1868). 

Three specimens were obtained in the rich haul off Hare 
Island, and two were taken from the (Greenland Shark at 
Umenak. Mr. Whymper notes that they are usually, but not 
always, found attached to the eyes of the fish. The s|)ecimens are 
in flue condition. 

LEENiEOPODA ELONGATA. 

Lenuca elongata, Grant in Brewst&P.s Edinb, Journ. of Sci, vii. p. 14 7s 
pi. ii. fig. 5 (1827). 

Lernffiopoda elongata, Nordmann, Mikr. Beitr. p. 99 (1832) ; 
Nrikjer, Nat. Tidsskr, i, p, 259, , pi. , ii. 6g. 12, pL iii. fig. 3 u-h. 
(1837) ; M.-Edw. Hist. Nat. Crwi't iii. p. 515 (1840); Baird, Brit 
. ' Entomostraca, p. 333, pL xxxv.'fig.'5 (1849) ; Steenstrup'\§'' LiUJcen, 
Vidensk. Selsk. Skrift.] (serf 5)' v. p. 422, pL xv. fig. 37, cj 2], yg. 

'■ '(1861); OlssoUj Copepod. Bcandinavim, in Ada Unwer.sitat. Lund. 
p. 37 (1868).',' : 

■ 'Four female' .'specimens in fine '.condition of ..tliis)'W.eIi«known 



72 


ME. E. J. MIKES ON- ORE KN LAM CRITSTACEA, 


species were boiiglit of a Daniali sailor at Uineiia'k, wlio Imd taken 
them from the “ eye of tlie Greenland Shark,” the situation in 
which they are always parasitic. 

A specimen of a second small species of this genus is in the 
collection, said to have been taken from the gills of a Trout, and. 
closely allied to, if not identical with, L. salmonea or L. Bdwardsii ; 
as, however, it is in imperfect condition, and the lulla terminating 
the arms is wanting, it cannot be identified with certainty. 


A CPEKDTV. 

Notice of two Additional Sjoecie^^ collected during the British 
Arctic Ewpedkion in l875--'7(). 

A box containing In vertebrata collected by naturalists of the 
late Eritish Arctic Expedition was brought to the Britisli Mu- 
seum, after the various groups had been distributed to the natu- 
ralists entrusted with the working out of the collections, and after 
my report on the Crustacea had been published. It contained 
several species from Discovery Bay, among them some additional 
specimens of Munnopsis fgpica dredged in 30 lat horns, and the 
following species, which were not represented in the collections 
previously examined. . . 

Nymphok bobustum. 

ISfyniphoii robustiim, Belly in Belchery Last of the Arctic Voyages^ ii. 
Crust p. 409, ph XXXV. fig. 4 (1855). 

A,, single individual (adult female with ova) was taken nt Dis- 
coveiw Bay, in 30 fatlioms, off specimens of Crinoids, whici) I do 
not hesitate to refer to this species. It is of large size (length, be- 
tween legs when fully extended nearly 4 in.),' It isdistiogiiished, 
from W. Idrimn, which occurred 'abunda'iitiy- in the sarnc! loealii'y, 
.and more, particularly from the ’variety described by me (Ann. .'Hat;.'" 
Hist. 1877, XX. p. 109', pi, iv. tig. 3) as ohimUigiitmt, .by tlie ehelmy 
which, have' the palmar portion very short n'rid ' globose, and ' the 
fingers, long, slender, arcuated, and acute at' the' tips. ' Mo'reo.ver, 
'the whole animal is clothed’ wuth a pubescence. so s,’h(")rt as ’to bo 
'scarcely cliBcernible , by the naked eye (on ■ wdiielv acco'unt,, '1 
suppose, the legs are described by Bidl as “ quite ,na’ke<i while 
in iV”. hirfnm and ohtmidigitum the hairs that cover tlie animal arc 
long. Bell’s examples were obtained in Horthumbm'hitid Sound, 
in 33, fathoms. 
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Balai^ps oeekatus. 

Balanus crenatiis, Bruguiere, Darwin, Monogr, Cirripedia, Balanid<s$ 
p. 261j, pL vi. fig. 6 (1854). 

I refer here, but -^’itb some liesitation, a small specimen col- 
lected ill Discovery Bay at 30 fathoms. The shell is regularly 
and steeply conical, white, the compartments smooth, without lon- 
gitudinal caringe, except one, rather obscure, on the carinal valve t 
the radii are very oblique, the opercular valves much thinner than 
is usual in D, crenatus ; the scutum has, however, scarcely any 
trace of an adductor ridge, and the spur of the tergtm is rounded, 
hut rather longer than in Darwin’s figure of that of B. €7'enattmy 
and placed at rather less than its own width from the horizontal 
angle. The walls of the shell are internally ribbed. Specimens 
of B. porcattis were collected at the same locality in 20 fathoms. 


On a Synthetic Type of Ophiurid from the North Atlantic. 

By Prof. P. Maetiit Duncatt, E.L.S., <&c. 

[Bead December 4. 1879.] 

(Plate III.) 

Theee is a very remarkable Ophiuran which forms part of a col- 
lection obtained by Dr. Wallich, during his voyage in H.M.S# 
^Bulldog’ in the year 1860, off the coast of East G-rcenland. 
The Ophiuran was presented by him to the Eoyal Microscopical 
Society, and I have been permitted to examine and describe it. 

At first sight, the little form might be considered to be an Am- 
phiuran of the Mcmipholis group, but a glimpse at the upper part 
of the disk and at the sides of the arms discovers a spinulose con- 
dition of the upper surface of the first and a hooked arrangement of 
the latter structures. The resemblance to species of OpMothrioc then 
becomes more or less striking; but the large scaling of the disk, 
the absence of the tooth-papiEse, and the presence of accessory 
pieces around the aboral edge of the upper arm-plates are dis- 
tinctive characters, which' are, to a/ certain extent, suggestive': 
of OpMolepian and Ophiopholian affinities. Nevertheless the 
dental apparatus does not resemble that of these last genera. 
.Thereds muchdn.'the form nnder consideration ■■ which 're'callS' the,, 
shape 'and.'spinulationof OpUonysiylK. &; T.;' but the .absence of 
to,oth.papilla" ,:.and ' the' :,presence of. accessory plates "'to, land; 
■■ into. ■ . I,, 



74 


imOV. M. BFKC.IK CIS" A 


Bpimilos 01I5 tlie upper ar,m»p1ates removes tlie form from tliat 
doubiriil gciiiis. 

IJescrq) lion .—The lengtli of tlie specimen is >|‘V ineli^ and tlio 
body is ;ln clianietci*. 

■ Tlie disk :i,s eircular i'li outline, is swollen iiiforiorly in the inter- 
brachial spaces, and is slightly tumid on the upper surface. 

The radial shields are small, longer tlian broad, broadest aborally, 
and tbey are separated orally by one or two plates. A central 
rosette of six subeqxial plates has the central one pentagonal in 
shape, the otliers being more or less rounded. Around tlie 
rosette is a row of alternately large and small plates ; tlie sinallc?r 
fit in between the radial sliields, and the others cover mncli of the 
interradial spaces, there being only another row reaching to tlie 
margin' of tlie disk. A microscopic, transparenf;, cellular scaling 
covers ■ the plates of the disk and the spaces between them. ' There 
are no long spines, to the disk nor accessory scales ; but' the .radial 
shields are covered with, short, broad-based, bulging, conical 
spimiles, ..t'erininating in three small glassy .thorns. Similar 
spinnles exist on the edges of all the plates of the rosette, and 
rai'ely on the minutely scaled derm hctw^een them, and also, nsiuilly, 
on the plates which separate each radial shield from its fellow* 
The Bpiiiules increase in number towards the margin of the disk 
and become croxvded there. 

Beneath the disk and in the interbrachial spaces the spiniiles 
are there ahiinclaiit, and they are close externally, but rarer near 
the moiitlnshields. A small sealing separates the nionth-shielda 
from the spiniilose part, and there are no large plates on tlie under- 
part of tlio disk, which appears to he covered wifli skiin 
. , Tlie generative slits, two in eacli space, are largo and wide, and 

■ reach to the sides of the dnoiith-shields. ' 

' VTh'e mouth -,sh;i,elds. are;amall, more or less irregularly lozenge- 
: ' shaped, broader than long, the aboral edge being broadly curved or 
7 ' produced into, a blunt angle, and. 'the oral angle' being more acute 
'' '. and less; pronounced. The madrep.ori'c shield is more rliombic 
■■ in .shape than ' thh' others. , The s.icle month-shields are small, 

.' narrow, slightlycnlarged'attliG’ ends, and the oral margin is Blightly 
'' ■ concave 5 they do. not' quite unite within, and .they do' not reacli 
far 'across, below' the arm-plate. 

r" The. jaws .are 'short 'and stout, separated slightly, ' and each a,ngle 
is 'widely ap.art from its. neighbours. 

■ ■ There are no true' mou'th-papillaB,,'but .a small, flat spine wi.tli 
a ragged top' is situated on the side moiith-shield 'close '.to,,, the 
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jaw ; it projects downwards and outwards^ and is in relation to 
tlie tentacle-opening, Tlie jaws are swollen just externally to tlie 
%-^eiy distinct jaw-plate. The true teeth are fl^e in number^ 
and the lowest is small and knobbed ; it aborts in some angles ; 
the next is long, broad and concave orally ; and the others are 
sliortei’, dat, and slightly rounded where free. There are no tooth- 
papilhe, neither are there mouth-papillse on the sides of the jaws« 
The first upper arm-plate is small, broader than long, widest 
and curved distally, and narrower near the disk ; it has spinules on 
it resembling those on the disk. The second plate is larger than 
the first, is about as broad as long, is broadest distally, the edge 
being curved outwards. The sides slope in towards the short 
oral edge, and the whole plate is convex from side to side; it has 
a few spinnles on it in some instances. There are several (five) small 
accessory plates which are attached to the curved distal edge, and 
each one carries a spinule. An accessory plate is also on each 
side of this upper arm-plate near the proximal edge. The third 
upper arm-plate is longer than broad and is narrowest proxi« 
mally ; the accessory plates are in contact with its distal edge, 
and there is a knob on eacli side near the proximal edge, 
but it is not thorned. Three accessory plates are found in re« 
lation to the next plate and to the eighth ; they are not fixed on 
to the edges, for they separate readily. The side knobs are found 
on these plates also, and usually there is a thorn on each. 

The first lower arm-plate is very small, rounded distally, and is 
prolonged towards the mouth upwards, and it bounds part of the 
wide space between the jaw-angles ; the second is much larger, 
and is square with a slight re-entering aboral curve ; the outer 
angles are rounded, and the inner are incurved for the passage of 
the tentacle and the incoming of the side arm-plate. The next plates 
are longer than broad, are broadest witbout, have a more or less 
straight edge distally, and the oral edge is narrow and i^ounded; 
far out on the arm they are longer than broad. 

The side arm-plates are stout, long, tumid at the sides when 
seen from above, and the spines project at right angles from them# 
The plates encroach on the upper arm-plates, but do not meet 
along the median line. On the lower surface of the arm they 
form stout processes, wMcli reach nearly, but not quite, to the 
median line and form much of the surface. They form large 
; ' 'fiaps; on'.' the sides of ".the arms, and their freo'^ and ■ 'spined "distal^ 
edge projects outwards beyond the narrow proximal edge of the 
'plate beyond, '' ■ ■ 
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The anti-Bpiiios are iiBiiallj four in iiumberj and ilie tipper and 
lower are tlut smaller, i\,ll arc rather sliort, none being longer 
tliaii a lower aimwplato, and tltcy are cylindro-conieal, coiisi riried. 
fl’t tlic base and bulging above it, and thence tapering to the' end, 
They a^ro serrate and l.ia,ve large tmnninal, and oetaiHiitnallj Lil-eralj 
glassy tlioriiB, and tliey arc striated longit'iidinally. Tlie lowest 
spiii(3 of tlie third or fonrtli side arm-plate has a larger thorn on 
one side, and tliis is larger on the spine of the next) plate ; 
fiirtlier out this lateral tliorn becomes a enrved lioob ; and 
at tbe Boveiitli or eighth plate there is a donblc trai:is|:)arciit' 
cbiav forniiiig part of a lioolced ; tliese lioolcs are lai*ge 

and are continued to the end of the arm. 

One tentacle-scale is seen on, the arm, and it is large, tlii.n, 
wgged.and spiiiTiled at the free edge, and it is longer tban broad, 
Til ere a.ro no teiitaclo-scaleB within the angles of tlio mo uth, and 
the first is thus absent. 

This remarkahlo Ophiiiran eame up with tlie soiin ding-apparatus 
■from off the sea-fiooi' at a depth of 22S fathoms, about 50 miles 
north and east of Cape 'Valloe, East GTcenlaiid, and about 200, 
miles from Cape Farewell, date July 19, 1860, North latitude 60® 
42', longitude 41*^' 42' W, Dr, Wallich informs me tliat the cup ” 
came up full of, fragments of granite and felspar, to whicli were 
adherent small corallines. . Some of them 'Were very delicate, and 
their perfect condition indicated an undisturbed state of tiioboiifcoin 
water wlie.ro they occurred. Tl-iere was a sudden, decrease of (le:|,)t.ii 
close to the spot, and the wuiter slmllowcd 578 fatlioins in i,hre,o 
miles. 

Although a , young form, this specimen presents the, normal 
.stimotiires' of jin Ophm^^ is in. no 'w^ay d,i,fr>rmod or 

abortive,,. VTlie extremo simplicity. of the oral appamius k in iinelf 
remarkable : there aim tme teeth, but the spines, on the side mouth- 
'shiekls. aroblie .only inoutlmpapillm, -.and' they are so called because 
,, it is, the fashion, erroneously, ao to call all growths fro.tn4ho sides 
; of the jaw-angles, aiul''sidomoutlm8h,iolds, ■ .The use of 'the small 
.spines ,on 4'lie; side, moutli-shields. '.is^, ,, that . of, tentacle-scalo,s, and 
■they ■ can haYO no.thing ' ■ to' ,dp ■ with , alimentation. ■ This remark ' 
holds , 'good :,'in the majority. '.of instances where tliO' spine a,nses 
, from: the jaw, close to' the''8ide'm,Dn,th-shieid and tentaele-O'pening* 

" Thereare.mo tooth-papillae, and t,he knohdiko projection' within 
the J,,aW',-plat'e "beneath' thO' true teeth, BO,, like that of Bome'Amplii'u- 
, ransfisnof seen 0 'n ''all the angles.,' , 'It comesdo'nbtfully, 'ho,wever,", 
within the description of mouth-papillm, and appears to he a :tr'U§ 
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tootb. The regularity of the pentagon surrounding the oral 
apparatus is very striking, and so is the extreme separation of the 
jaw-angles, much of which, however, may he due to ^ost mortem 
contraction. All the plates on the upper surface of the disk haye 
separate, broad-based, two- or three-thorned, short spiniiles on 
their edges and rarely elsew’here, but the spinulation is not dis- 
tinct between them. The radial shields have the greatest number 
of spinules on them. All the spines on the side arm-plates pro- 
ject at right angles to the arm, and the hooks are glassy at their 
top. The combination of Ampliinran characters and those of 
Opliiotlirioo is thus remarkable. 

Miilier and Troschel established the genus Opliionym and gate 
its diagnosis in their ‘ System der Asteriden,^ 1842. It has the 
disk furnished with isolated many-thorned spinules, the mouth 
has only tooth-papillae, there are two generative openings in 
each interbrachial space, and the arm is furnished beneath with 
echinulate spines and hooks. Ojyliionyx annaia, M. So T., is de- 
lineated by them and O. scictelluon, Grnhe, is noticed. This genus 
can hardty be separated from Ophiothricc ; and although Ophionyos 
armata is not without the aspects of the form now under con- 
sideration, the structural distinctions of the absence of tooth- 
papillse and the presence of accessory plates to the upper arm- 
piates are incompatible with the union of the species under one 
genus. 

The genus MiilL Trosch., ha^ the upper arm- 

plates surrounded hy a rim of minute accessory plates, and the 
lower spine of the under arm-plates is a hook ; moreover, the disk 
is more or less covered with grains or little s|)ines^. There 
are mouth-papilhu on the sides of the jaw-angles. In Opldo’^ 
Miill. & Troseli., the disk has naked plates or scales, there 
are Binall accessory scales on the disk and arms, a row surround- 
ing the disk-plates ; there are mouth-papilhe, and the arm-spines 
are arranged along the outer edge of the side arm-plates, and there 
are nsually two tentacle-scales. It is evident, as was suggested at 
the commencement of this communication, that the alliances of the 
form are more with these last two genera, hut still the distinctness 
is decided. The extreme simplicity of the dental apparatus, there 
being no tooth- or month-papilljB on the jaw-angles, only a spine 
on the side mouth-shield or arising from its junction, with the 
jaw, and evidently a tentacle-scale, is remarkable ; the true teeth 
are well:' developed.,', ' The -disk' is symmetrically opiated, 'Bpiuules 
„ " Seo LiUkea, Addit. 'ad iiiet- Opbiurid* p.;H, '' ' '^ 
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being between and , on tlie plates in small numbers^ but no 
accessory plates exist on it ; beneath, the disk is covered with skin, 
Spiiniles Aire found on the upper part of the arm, and the first' and 
second upper arm -plates are spined. The spines of the side arm- 
plates project, and there are hooks ; there is one tentacle- scale. 
These characters distinguish the form, and necessitate its entry 
into a new genus, FoIfpJioUs, The species is Folfpliolis ecJdnata. 

BESOEIDTION OF PLITE III. 

Tig. 1. The disk and part of the amis from above, magnified. 

2. The disk from below, miignified. 

3. The spinules from the disk, magnified. 

4. The arm spines and hooks, magnified. 

5. rt, The tentacle-scale, magnified. 

6. Diagram of the mouth-shield, side mouth-shield, and angle of jaw. 

7^ FoIpphoU&echimtaf na\j, 


On the Hebridal Argentine. By Beakois Dat, ,F.L.S. 

[Bead March 4, 1880.] 

(Plate IV.) 

AeOEK^IKA BPHTEiEKA* : . 

Bphjrmm peerm^ 'EondeL i. p. 227, c. fig. ; Gesner, pp. 883, lOGl. 

p. 229; Bay, p. 108; Artedi, Synoii, 

p. 17, and Genera, p. 8. 

Argentina spliprmna^ Ihnm Syst. Nat. i. p. 518 ; Gmel. Linn, 
p. 1394 ; Bisso^ ichth. Nice, p* 836, and-Europ. M'.’4rid. iii. p. 402 ; 
G'uv. Mem. M'lis. i. p. 228, pi. xi.'j Nilsson, Skand. Fauna, hhisk. 
476 Gunther, Catal. vi., p. 203 ; Collett, NorgesFiske, p. 17.1"* 
Argmtina Niks. Obs. lelith. 1835, p|>» S'-?. : 

Osmerm helridiam^ Yarrell,' Supp* Brit.' F'ishes, .aiid/ed.: 
p..l33 ; "Bndd,::ZoologiBt, 1852, p. 3504; Wb it e, Catal. llrit. Fkh.. 
.p.79A" 

' ' : AfffeMtina' Omieri and ViiL xxi. pp. 413, 418 '. 

r'Argentim ■■liehriiWi Niks* 'Skand. Faun., Fisk.:p. 4174 1 ■ Tarrell, 
Brit. 'Fishes (ed. 3), 4,* 'p.;300y': Gunther, Lktah,;^ p. 203. ; 
^^■-''MelTidal'Smdi, Cotxch, Fishes' 'hf the British ;IsleB',iv*:p* 297. 

'] ■:Jsigentim' decac/on, Clarke,:Trans.' &,iFro.c* New' Zlealand Insti-' 
'Lute, ''1878, 'xi*.p*. 296, pl.'xiy.,£ 2.':'' 

'Christiania. ■ 

\ :'B. vi. ;!). 10':(|). " ' R;14. ' '■ V. 11. '■ A. 12 '(f).' ' C. 19* "L.l. 62. 

lirtr. 1^. ,, Csec/pylor, 5'. ' 
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Length of head 4|, of caudal fin 7|-, height of bodj 6|- in the 
total length, Mt/es with moderately wide adipose lids^ the ante- 
rior of which rather overlaps the posterior above the centre of the 
upper edge of the orbit ; diameter of eye in the length of the 
head, 1 diameter from the end of the snout and also apart. The 
shape of the fish, is as follows : — The bach, sides, and abdominal 
surfaces flattened, so as to give it a general tetragonal form, these 
various surfaces being divided one from the other by a well- 
developed ridge. These four flat surfaces are further subdivided 
by other parallel ridges, one of wdiich is a short distance internal 
to the upper orbito-caudal ridge; a second a little above the 
pectoro-caudal ridge. In addition to these four secondary ridges, 
there exists another short one from the lower edge of the base of 
the pectoral fln to the ventral. Snont conical and somewhat de- 
pressed ; upper surface of the head flat, its sides compressed. 
Upper jaw slightly longer than the lower ; the maxilla scarcely 
reaches above two thirds of the distance to beneath the front edge 
of the eye. The sub orbital ring of bones, the prmopercle, opercle, 
ancV upper portion of the subopercle with a rather thick adipose 
covering. Teeth ; none in the jaws ; an arched row of small ones 
across the head of the vomer, and continued on to the anterior 
and contiguous portion of the palatines; a single row of eight 
large a^nd somewhat recurved ones are placed on the upper sur- 
face of the front portion of the tongue. Q-ill-rahers 
widely separated, thick, and the longest about one fourth the dia- 
meter of the orbit in length. -Mrst dorsal as high ante- 

riorly as the body beneath it, its posterior rajs about two fifths the 
height of its front ones ; adipose fin placed above the last anal 
rays ; pectoral if turned forward reaches the middle of the eye ; 
ventral inBerted in the iniddie of the distance between the end of 
the snout and the base of the caudal fin, wdiile it is beneath the 
last dorsal ray,; .anal highest anteriorly, where it equals the length 
of the' base of the fln ;■ caudal' forked.', Scales large, thin, higher 
'■'.'than long;' those 'along the back adherent, .those on theaid.e'S more; 
;,'cleeiduous. ,,' Minute ■msS'icles,';'havmg. a', stellate or spinate form,'' 

'■ exist ', onthe" scales '■ of .the '.back, and 'also on'som© of, those, in the,' 
ahdoiniiial region. The row of scales imiiiodiately beneath that of 
the lateral line is the largest ; most ha^e somewhat crenulated 
edges. Lateral line on, a row of smaller scales, well marked, and 
Xmssing tO'th'e,„centre of the base- of."the''C,au,daI fin. ,: OmaJ' ''appem":. 
Jai^(!?s~fiv,e long ones,, toaded wi.th'fat. ' 'The e"x ample t'S a male, full 
of milt. a light o.liye along the b.ack, becoming silvery 
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white on the sides ; a black spot at the upper edge of the 
orbit and a Biiialler one on the snout ; a darkish longitudinal 
mark along either lobe of the caudal fin near its outer edge. 

I now propose considering whether ArgenfAna sph/wna^ Liuii.y 
and A, liehridiea, Tarrell, arc or are not identical, and 'wliicli 
Collett, as I believe, with good reason states they are. Valen- 
ciennes gives the formula thus : — 

Argentina sphjrmna B. 10. A. 12. V. 10. P. 12. 

AAiclrulica D. 11. A. 12. V 11. P. 14. 

But these numbers evidently arc subject to great variation; 
and no undoubted criterion can be deduced from the nimibcr of 
iin-rays or scales. Nilsson found from 14 to 20 cmcal append- 
ages in A* liehruliGa^ whereas A. sphjreem is said to have only 12. 
If so great a variation as 6 can '■ occur in one undoubted' species 
.(especially as the present example had only 5 long ones), .it would' 
be hazardous to consider that these variations in number are suf- 
ficient to constitute distinct species. 

The principal difference pointed out in the British-Museum 
catalogue is that in Argentina sphgrmna the height of the body is 
8 in the total length, while in A. JiehAdica it is (this should be 
51). The following are the proportions of some I have examined 
or obtained the accurate dimensions of, as Collett has stated that 
the proportionate length to height varies with age ; fractions are 
omitted if very trivial : — 

1 from Sicily 6 iachos long, height 1 in 8 of total length. British Musoiiui, 
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: . 'Thoro can bo no .doubt but that my Skye' example agrees with 
Tarroirs^ wherein ho tound. the height asl in 5|-,but does not dis- 
tiiictly say whether his specimen was' a .■ skin , or in spirit. Valen- 
ciennes .states ' his examples of the '.same .species werC'l'in S of 
the 'total .length,, or similar to what 'he ''found existed in A. sph/- 
'mna, 'Au we'nee'm'ihose examples'which hav.ebeen. preserved in. 
alcohol, some" the height of ''whose body is 0, others 0|,7, or '8',. in 
the 'botal', length, it is. 'evident that, this px’oportion varies, .and, 
' :Uhe length of the caudal fin .is , deduced horn the average of other speci*^ 
:mensiras'thii fin is often 'broken' in, 'luuseumexani.ples, ' 
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cannot be taken as a means for tlie discrimination of tlie two so- 
called species, wliicb must be considered as one. 

There is one subject respecting the air-bladders of the fishes of 
this genus which is of great interest, belonging, as they do, to the 
family Salmonida^, wherein this organ is of the Physostomous 
Yariety, but destitute of any chain of ossicles connecting it with 
the internal ear, as seen in the true freshwater Cyprinidse, Gha- 
racinid®, and Silurid^e*. Talenciennes mentions that the museum 
at Paris had received a very good example of Argentina sihs, a 
little more than a foot in length, from the Bergen Museum. He 
supposed that it had been captured at a great depth, for its sto- 
mach was inverted. This inversion of the stomach is observed in 
fishes suddenly brought up from great depths ; and is known to 
be caused by the pressure of the water being rapidly lessened or 
entirely removed, causing the gases in its interior to expand and 
either hurst the air-bladder or force the stomach into the mouth* 
I do not think this phenomenon has been observed in Physosto- 
mous fishes, to which the Salmonidse belong, as the pneumatic 
tube, which is pervious throughout life, acts as a safety-valvCj 
and would permit this rapidly expanding gas to find an exit by 
the alimentary canal. This brings us to the question of whether 
the Argentines are or are not Physostomi, the same as the 
remainder of the Salmonidse, Yalenciemies states that they 
belong to the Physoclisti, as, so far as he could ascertain in three 
well-preserved examples, no pervious pneumatic tube could be 
detected. . . 

If the Argentines undoubtedly belong to the class of fishes 
having closed air-bladders, it is an exceedingly interesting fact— 
one, however, I have as yet had no opportunity of investigating. 
The genus Salmo contains fish, some of which are anadromous, 
others freshwater ; but their affinities are unmistakably marine. 
And here %ve observe another link in finding Atlierina, one of the 
deep-sea Salmomda% possessing a closed air-hiadder smaller than 
perceived in other genera of the same family, perhaps due to the 
depths at which it resides. Por were it large and of the Physo-- 
stoinous type, probably it would he unable to keep it distended 
with gas, as such would be pressed out through its pneumatic 
tube, unless the same mechanism were adopted as W'e see in the 

^ Pbysostoiiioiis fishea are mostly freshwater forms, having a chain of 
ossicles as described; or if marine, they are mostly surface-swimmers or littoral 
species, with a tubular prolongation of the air-bladder instead of a chain of 
ossicles. Physoclistous fishes appear to be,. as a rule, marine, or of umrine o.ngin. 
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groimd-feediiig Loaches and some of the SiluroidwS, where tliis organ 
is protected from pressure by being enclosed in bone by a deve- 
lopment of the parapopliyses of the anterior vertebra). 

We find a figure and description of this species in Eoiulelet’s 
Marine Fishes, •which was reproduced by Gesner. Willugh by gives 
^^I^iscic'idus Eoram Aiyenima ilicitis. 8]phjrmna parva sive 
rmn(S seeitnda speeies, Eondeletio Gesner 1061/’ — very clearly in- 
dicating that this author referred to the lisli described by Eon- 
delet and G-esner ; while it was likewise his Eomaix deep-sea fish 
from whose air-bladder materials were obtained for the manufac- 
ture of artificial pearls. Eay copies almost verbatim from the 
authors I have quoted. Doubtless Artedi’s species was ideiitical 
with Argentina of Liiina)us,but not with G ronoviiis’s fish. 

Eisso, in his ^ Ichthyology of Nice/ reiers to the same fish, under 
LinnjEiis’s name, as being captured throughout the year in the 
sea, as well as to its air-bladder being employed in artificial pearl- 
making. The synon 3 uns I have given likewise show how it has 
been observed upon by Cuvier, Nilsson, Yarrell, Valenciennes, 
&c., the last-mentioned author, as is well known, having a par- 
tiality for changing specific names. Thus he gives Argentina^ 
spliyrmna of Linnseus and Cuvier as A. Chwieri^ admitting tlie two 
to be identical : and he changes Osmerus JiebruUcm^ Yarrell, into 
Atherina Yarrell i. 

Up to the present time I have only been able to find tliree 
British examples of this fish recorded, and all mentioned by 
Yarrell. Two were from the S.W. coast of Scotland, wliere the 
fishermen reported it as well known, but rarely seen one ol; 
these was 8^ indies long, taken in 1886, full of roe, in the 
bay of Eothosay, Isle of Bute; tho" second, 6| inclieB in length, 
in November 1887 near the sameapot, on a Imnddine baited wi1;li a 
piece of: mussel, and in 12 fathoms of water, about 200 yards from 
tliesliore/;' 'The third, of’which. Ilmve'been unable to' obtain iiny 
descriptian, came "from the German Gcean off Eedear, in 'York- 
shire, '.where it was obtained .by . -Mr. ' Eudd, wdiO' showed it to 
Mr.'YarrelL- , 

.''Couch, ■ when ' he published' his work on the'' Fishes of " the 
British 'Isles' in 1862,'' did not ap'pear to have met'; w.itli the spe- 
cies,, although he, observes that' it is not' rare, in the 'sea near the 
islands. tO' the. north' of Scotland/’ hut omits giving' his .aixtliority. 
for the statement..' He likewise remarks, am informed'. by 'Mr.' 
.■Jo'hn'Iverach of Kirkwall, in Orkney, 'that' it is not known to^ tlie 
'.fisbermen'of that island/’ Four years subsequently (1866), Dr/ 
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Guiitber,iii the ^ Catalogue of the Pishes of the British Museuiia/ 
vi. p. 203j quotes The Argentine^ Low, Pauna OrcadensiSjp. 225,” 
as a synonym of Argmitina liebridica, which 3*eference, were it cor- 
rect, would show that both Tarrell, Couch, and other antecedent 
authors had been in error in believing that this hsh had not, pre- 
viously to tlie capture of the Bute example in 1836, been recorded 
from the British seas. On referring, however, to Low, it will be 
seen that he terms his single example of an Orkney fish (which 
was not above an inch in length) ^^ the Argentine and refers to 
Bennaiit, who applied this name of Argentine to the Afmirolicm 
borealis, pertaining to the family of Sternoptychidse ; and Low’s 
refei’ences to 'Wiilughby, Bay, and Linnicus may have been 
copied from Pennant’s * British Zoology.’ Irrespective of this, 
in voL V. p. 389 of the British-Museum catalogue, Low’s single 
specimen is also referred to Ilaurolicus borealis, while it is mani- 
festly impossible that one fish can pertain to two distinct families. 

The example I have to record is one of 9*5 inches in length, in 
a good state of preservation, having been placed in whiskey imme- 
diately after it had been captured. It was taken in October 1879, 
near Locbalsli, off the Skye shore, by a fisherman using a hand- 
iine, the hook being baited with a piece of mussel; its captor con- 
sidered it very rare, stating that he had only once previously 
talien an example. Kot only is the specimen an interesting one, 
but likewise the locality from which it was received, the iN'.'W'. 
coast of Scotland, showing that it is by no means improbable 
that it may exist all round that country. 

The Argentine is found extending from the shores of IJ^'orway 
to those of the west coast of Scotland and the G-erman Ocean 
on the east coast of Yorkshire ; thence through the Meditei*- 
ranean to the Balearic Isles and along the southern shores of 
Europe, being taken, we are informed, ail the year round in the 
sea off Borne ; wdiile most authors state it to be a deep-sea fish* 

Mr. Clarke has described and figured Argcntma decagon from 
Hew Zealand, where a unique example was procured, and which 
does not differ from my specimen, except that it is stated to have 
four rows of scales between the lateral line and base of the dorsal 
fin, whereas I only count three. At first sight it would seem 
.strange/that' this' species could, stray from the ■Horth,, Atlantic, to 
the' South Pacific ocean, 'even if we accepted Mr. ■01arke”’s'',sug-/ 
gestion that it would be of excessive interest to have more proof 
than mere imagination that our antipodean species had gtadimlly 
tiwked itS' way, ^sub mari ’ in' 'those 'c-old lower'/, strata' of ,wate'r,t O', 
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oiiF coast.’’ Several Eui’opean species of iisli have been found 
existing in more or less plenty in tliat portion of tlie world and in 
Tasmania — as Chondropterygian fislies destitute of air-bladder Sj 
and Scimna aq^uila^ Zeus faher, and Trachurus traelmrus (species 
with the air-bladder of the Fhysoclisti type), all of which, we niighfc 
perhaps imagine, could wmrk their way “ siih mari ” in a colder 
stratum of the water, But Clupea sprat tics Engraulis encrasi- 

cliolus (var.), physostomous surface-swimming European forms, 
have likewise been taken in Tasmania ; and it docs not seem cre- 
dible that such forms would live at great depths in the tropics and 
travel in safety tliroiigh the warmer regions of the globe, to pass 
from the ][Srorth Atlantic to the South Pacifie ocean. Whatever 
the explanation may be, the fact remains ; and to the European 
forms of fish which have been recorded as existing in the anti- 
podes, the m’u 

[Since the foregoing "paper was read, Professor Giglioli has 
published the following remark in his ^ Catalogo degli Anfibi e 
dei Pesci Italiani,’ under the head of sphjrmna “ Non 

frequente, ma neppure rara ; cos! sul mercato di Eoma nel gem 
naio 1879 ne ho veduto ceste piene. Credo poter affermare che, 
se basata sulla maiicanza di denti lingual!, VA, Uoplossa, C, e V, 
va cancellata, giacclie nella serie raccolta a Messina si vedo ogni 
possibile gradazione nolle sviluppo di quei denti ed alciini esem 
plari ne sono privisonza per altro difierire dagli altri.”] 

EXPhAKATION GP PLATE lY. 

¥igA. Arpenfim 

Diagrammatic outline, trauBvorBo section oi* body. 

3. Stomach and caical appendages. 


, DeBcrlption of a new .Genus-, of Moth,. of .the: Eamily MparUm '■ 
froin,Mad,agascar. By Aethuu 

[Bead April 1, 1880.J 

The following new genus was .received last year in- colieciiou 
made' by .Mr/ Shaw'- at' Eianaraiitsoa,' Madagascar .j.-but'!. had at 
the,'..:time ' so- -strong - an., impression -.that'- 1 had somewhere .-see.n 
,a, figure or" a .named.. .-example -of the species, ■.that, I .hes.itated to. 
describe, it':' it is probable' that I had -'.'in' my mind .tb.e,' Ne,w-Wo,rld''.' 
.genus ' Mepaloppge .: of. .the '.'family Lasioeampidto, ',whi,ch, bears: -."a 
".vague ''res..einblftn'ce to,' it. ..'in ...some'respectSi-. ,- I',noW'liav-'e'BO:'doiibt' 
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tliat tlie species is perfectly new, and that its strnctiiral pecu- 
liarities warrant its being regai*dcd as the type of a Intlierto 
uiiktiown genus,. 

Pyeamooeba, gen. iiov. 

Ijpmntrm affinej costa autein alarum anticarum longiore, an- 
tennis longioribus, acl basin latioribus, gradatim ad apiceni pyra- 
inidatisy pectinibus longissimis cirratis: corpus alaeque subtus 
laiiiiginean Glen. typ. J^.fuli^inea. 

PyEAMOCEBA PULTUINIA, Sp. U, 

cJ. 'Wings above smoky bimwn; primaries with a cuneiform 
wliite patch enclosing two black 
spots within the outer half of 
the discoidal cell ; fringe spotted 
here and there with pale buff: 
thorax smoky bi'own ; sides of 
stamen ;of antennB 0 and collar 
carinino, remainder of antennse 
brown internally and testaceous 
externally ; abdomen carmine, 
with a dorsal series of blackish 
spots ; centre of anal tnft black. 

“Wings below smoky brown, with 
tbe fringe as above : primaries 
with a spot on the costa and and antenn®. Twice aat. 

an indistinct, interna,- median ■ 

streak pale yellowish ; base of costa orange : secondaries with 
a wliitish spot before the middle of the costa : body below black, 
an orange spot in front of each antenna ; the pa-lpi, legs, and 
Ycuter banded with orange ; collar carmine ; femora carmine in 
f!‘ont. Expanse of wings 8 inebes 3 lines. 

. Eianarantsoa, ffyp,e;in ' 

Isfotice of Crustaceans collected by P. Geddes, Es<q., at Yera Cruz. 
;:;:':i'ByEi)'vr,AEn',J, Miebs,E.L.S.,'E.,Z.S.' , 

[Bead April 1, 1880*} 

Mb. P. Geddes has kindly presented to the collection of the 
British Museum a few* Crustaceans collected by him at Vera 
Cruz on the eastern coast of Mexico, which appear worthy of 
a notice in the Society’s Journal. They include ; — (1) a female 
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and immature male of a species of FanopeiiSj wliicli at present 
can scarcely be determined with certainty ; (2) three small ex- 
amples of FaelipgTapstis sociiis, Stimpson, whicli is yerj probably 
merely a variety of P. tmnsversusj as it is distinguished only hy 
the absence of the dark patch on the itnmobile finger, which is 
ahva^^s present in the typical trcmsversus ; (3) a series of females 
of a species of I^mnot}iere§, which I identify, although with some 
hesitation, with P. ang elicits^ Loekmgton, and of which the folio w«» 
ing is a description : — 

PlNNOTHEE.ES ANGELICUS. 

P. angeUetis, Lockiogton, P. Cal. Ac, Sci. vii. p. 15 li (1876) • 

Carapace convex, smooth, shining, and naked, of a somewhat 
quadrate form, with rounded angles, the lateral portions of 
the cervical suture defining the .gastric region usually distinct. 
Front rather broad, rounded or subtruncated anteriorly ; its 
anterodateral angles are prominent and dentiform, Merus joint 
of the oiitex* maxiliipedes robust, with the outer inargiu regularly 
convex j the inner margin with a bluntly rounded angle near the 
distal extremity ; carpus and propodus thick and robust, the latter 
rounded and ciliated at its distal end; dactyl very slender, styli- 
form (not at all spatulate), and about reaching to the extremity 
of the propodus. Anterior legs (in the female) slender, smooth, 
and unarmed; propodus enlarging slightly to its distal end; 
dactyl a little shorter than the superior margin of the propodus, 
and as long as the immobile finger; both meet along their inner 
margins when closed, and are clothed witli a few hairs near the 
distal ends. The ambulatory legs arc slciulor and naked, witli the 
daciyli nearly straight; the penultimate joint ■ of th.o fii'st is not 
dilated disinlly, and the dactyl is very short; .tlio dacty.l of iho 
BCCond/legB is nearly asdong as the penultimate jc>int, ,that,,of the 
third ^ and' fourth' pairs" relatively a little Shorter, the lastuiien* 
tioned being tliiidj ciliated. on its infe^ ' 

E&br Vera Criw." (Several -specimens, adult females with ova, 
. were taken from' -oysters, but no males were' observed.) 

.."'The specimens described 'by Mr. - Lo-ckington differ, in having 
the' sutures: of the carapace wholly obsolete, and the, dactyl of the 
anterior legs ,' only half "as long .'as- the palm, -' If distinct, tlnis 
" species . may be . designated , P. Geidesi ' -If it be. not " di-stinct, 
,'p,' mgelmm, must 'be added to the rapidly increasing list of .species 
'"."occurring -'on both, the eastern-, ■' and western coasts of America,,; 
;■ ,and''PacAyyraj3.wa wcm':ha3','a shnilar 
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The specimens before me seem to be quite distinct from all the 
other American species of I^mnotlieres, From P. ostreiim they 
differ in the non-dilated penultimate joint of the first pair of 
ambulatory legs, and in the much shorter dactjli of the second 
ambulatory legs ; from P. macuJatiis in the form of the carapace 
and the much shorter dactyli of the fifth ambulatory legs ; from 
P. Gnerinii and P. hirtimamis, M.-Edwards, both from Cuhaj in 
the non-spatiilate dactyl of the outer maxillipedes ; and from the 
latter also in the non-ciliated infeinor margins of the chelae. 
P. margaf iia^ Smith, from the Bay of Panama, is at once distin- 
guished by its pubescent carapace and legs ; P. litlwdomi, Smith, 
from the same locality, by the form of the merus joint of the 
outer maxillipedes and the proportionate length of the dactjli of 
the ambulatory legs. 


Mollusca. oe H.M.S. ‘ CnALLEHGEE* Espeditioh. — P art y. 
By the Eev. Eobeiit Booh Watsoh, B.A,, F.E.S.E., F.L.S., 

[Published by permission of the Lords Commissioners of the Treasury.] 
[Bead April 15, 1880.] 

Families and Genera. 

SoLBNOCoisrcHiA, viz. SigJwdmfaliimi honohdueme (omitted). 
Tnocirii);®, viz. TrodJms (omitted). 

HETFmoimEOSYNiniE*, Tiz. 
luTOBiNiBiE, viz, Xhmifi?, and 

CEBiTHiii>ii3, viz. Cerithmmf Litio^xt, and Cerithiopsis. 

This group of shells includes some inadvertently omitted before, 
two fiimilies sparingly and unsatisfactorily represented, and a 
considerable number of CerithiidtP. They are chiefly from shallow 
water, and need little remark. I 'may therefore take the op- 
port-umty to say a word regarding the identification of * Chal- 
lenger ’ specimens with known species, a work already embracmg 
over six hundred species, and now nearly completed. This work 
of identification, with the labour of hunting up references, even 
though no such exhaustive citation of authors as is suitable for a 
monogx^aph of a limited group has been attempted, has been a 

^ This formidable naxne of Clerk’s is adopted here in preference to G-ray’s 
name oi BmoeUidm, in deference to the arguments of Dr. Crwyn Jeffreys, who 
assures me, 1st, that Clerk’s name has priority (of which I am not quite con- 
vinced) ; and, 2nd, that Eissoella, Gray, was founded on Fymmu glahnm (sic), 
Brown, “ which is etidently an 
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very lieavy task, From the study of this material a few pointa 
stand out with special prominence. 

1. Depth is an important condition of molliiscan life. That is 
to say, there really are shallow and deep water species and genera, 
thougli their bathymetric limits are not absolutely constant. 

To some this may seem too self-evident and universally ac- 
cepted a proposition to need statement. Such would have been 
the case some years ago ; hut dredgings from the deep sea have 
presented ficts which demanded a revisal of received opinions on 
this point ; and while the result in the main cannot be said ever 
to have been doubtful, and while the evidence of other branches 
of natural history has already been obtained in this same sense, 
it is desirable also to record the witness of the Mollusca of the 
^ Challenger ’ expedition.' 

2. Temperature, even more ' than ■ mere . depth, seems an im- 
portant condition in molluscan life. 

It is needless to speak here of other conditions, such as light, 
or food, or oxygen, because, though there are extreme differences 
in these respects, and though their influence must be very great, 
still their precise amount, and the nature and direction of their 
effects, are too little known to afford foundation for more than 
guessing. ; . 

Pressure seemed likely to form a very important condition in 
marine animal life ; the enormous figures representing the scpiare- 
iiich amount of that pressure stirred men’s imagination, and tlicir 
fancies were supported by the fact that rapid transference to tlio 
surface from even a moderate depth destroys life ; hut these im- 
pressions were removed by a remembrance of the laws of hydro- 
static pressure, and by substituting a gradual for a :ra|)id tra^nsition. 
from deep water to the surface. /Toinpemtiire, In,) waver, remaiim 
as an umlouhtcdly. important factow^ 

' ' 3* Great , differencjos in .these respects of depth and te,mperatiiim 
|yrove harriers ,tO' distrilmtion. , 

, 4.', Great' length' of, time -naturally helps escape from tlieso 

barriers,' for'iii. the lapse- of" years accidents are likely to, occur 
enabling 'species., to evade, difficulties, 'which, would in, ordinary 
oircumstances prove insurmountable. Hence the 'finding of a, 
living 'species, in a fossil, state will always" justify, the expectatioii,' 
of its-lmviiig.a wide local'distribution. 

- ' ,■ 5, Where Farriers of depth and temperature do not check .'dis- 
tribution, there- .seems, in ordinary' cireiim.stances,. 'no 'limit" to 
universality of -distributiom ■ ■ 
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6. There actually are existing species whose distribution is 
universal, no barriers having availed against their passage. 

7. Still there is xio trace, even in these species, of essential, 
lasting, and progressive change. 

I do not intend to overpress this point, for I allow that it pre- 
sents merely negative evidence. I do not assert that there are 
no species of Mollusca which have essentially, permanently, and 
progressively changed. I only say there are some, even many, 
which have not done so, that I do not know any which have, and 
that the burden of proof lies with those who assert the positive. 
Evolutionists are in the way of saying that a thing being 
possible, is therefore probable, and consequently is true unless 
the contrary be proved. I only wish to note that this is a 
reversal of all the laws of evidence in any case of fact whatever, 
and to add that, so far as I have had opportunity of observation, 
no proof has reached me of progressive, permanent, and essential 
change in molluscan development. 

In accomplishing so much as I have already overtaken, I have 
been aided kindly, often, and in many ways, by Mr. E. A, Smith, 
of the British Museum, who has, in the case of myself, as of 
many others, helped with his great knowledge of the Museum 
collection, and his large acquaintance with the literature of the 
subject. I very gladly take this opportunity also of offering my 
thanks to Dr. J. Gwyii Jeffreys, to Dr. H. Woodward, to Prof. 
Seguenza, to Prof. Gr. 0. Sars, to Prof. v. Martens, to the Mar- 
quis de Monterosato, to Mr. WiUiam Dali, to Mr, Marrat, and to 
many other friends. 

SiPHOBEHTALiUM, Bars. 

8. S. /lOTioluluense, n. sp. 

8. Siphodextaliitm: noHOLtrLUEHSE, n, sp. 

July 1875. Reefs off Honolulu. dO fms. 

/8i<?Z^.“-0ylindrical, bent and attenuated from about the middle 

to the apex, toward the mouth very slightly contracted; of a 
dull white translucency, and not glossy. Bmlptufe. The surface, 
especially toward the apex, is faintly marked by mieroseopic, re- 
mote, oblique, raised, encircling rings, parallel to which there are 
fine,' scratches in bhe intervals. Udge of the mouth very oblique, 
blunt. not small, broken. Length 0*21 ; breadth, greatest 

■0*081,' at mouth 0*028,; at apex' 0*016. 

; JOUEF.— 200E00X,:.T0n 


7 , 
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This species closely resembles S. tetmsolilshm^ W. ; biit^ be- 
sid(3s the obvio'iis dilTereuce in size, that species is a little 'more 
cylindrical and is mneli more strongly and iinii;brnily sculptured. 
I say notliing of the peculiar feature of the apex of that species, 
because, the point being broken in the solitary speciiiien of the 
present species, comparison is impossible. 

Tiioohtjs, JS. 

1 7- T ( Glbhula) leaemls, n. sp. 20. T. (S.) Imnprus, n. sp. 

18. T. (Ziziphinus) 21. T. {S,} albugo, xi. sp. 

19. T, (Solariella) pMUppensis, 

11 . sp. 

17. TttOCHUS (GrlBBULiL) L'EAEFSIS, U, Sp. 

Oct.-Dec. 1873. Lea Point, Cape Town. 

Small, conoidal, scalar, having a rounded periphery, a 
flattened base, no umbilicus, and with purple spiral threads on a 
dull whity groimcl. Beitlptiore, The whole surface is longitudi- 
nally obliquely striate, in liair-like puckerings ; of spirals there 
are on the last whorl above the corner of the mouth 7 purple 
threads ; they are pretty eqxial, and are parted hy furrows as wide 
as tliemselves ; the third and fourth are soniewliat stronger than 
the others, and the three last, at the periphery, are closer than 
the others. In some of the upper fiirro^vs traces of other fine 
spirals can be seen. Witliin the base lies one purple thread, 
and inside of this tliere are nine feebler, flatter, more crowded 
spirals, surrounding the closed, umbilical depression. Colour, A 
ruddyish ■^vliite, witli dark purjile spirals tibovo ; those on, the 
base, tlio exception of the exterior one, being uueoloured ; 
the a|x>x is yelJ.o'W. Spire conoidal, with a sligliily raised rou]:idecI 
apex. . Wlwrk 0, small, the last tumid, the earlier ones rouudcid, 
a flattened bttow the suture; tlic eiiibryoiiic wln):rds tw'C), 
minute, ' smooth, rather immersed. linear, /but siro'ng'ly 

marked by the angulation of 'the whO'rls. ' 3ionth round, ■ but 
pointed, above, and with, an, aiignlationuit either end of the "iiillar. 
Outer Up thin, sharp, aiul coloured bj' the purple spirals. ■Inner 
:lf?'„shar|>, on the cdgo.' of the pillar, rouxid whieli it , is re'Hectod 
and flattened, extending'' nU' 'the 'Umbilicus in' a Binaf], thin, de- 
"lined' pad. , There is a'slight 'obtuse tooth near the front of"tlM 3 
pillar... cltiil, with a bright 'nacreous border W'ithin the dull 

.'extreme .edge. ■ TfmMlicns 'Closed, b'Ut with a marked depreBsioi’i. 
-H, 0*2/ B.'0'‘22, leimt '0T75. Tenuitimate whorl 0-065. 
/llouth,,heightOT35, breadth 'Oil. .. 
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la niaay , respects tliis species is very like T. zomf-us, Wood 
(= y. menlceanus^ Phil.), hut tlian that species this is much saialler 
and higher ; the last whorl, which is the sixth in both, is here 
much smaller and narrowrer, and the umbilicus is not covered by 
the broad semicircular plate which characterizes that species. In 
that, too, the coloured bands above are fewer and are very unequal, 
and there are three of these on the base. T. (G.) ftdgens^ (xould, 
is not unlike, but is higher, and the spirals are more numerous 
and smaller, 

18. Teochiis (Ziziphikits) aeetjehsis, n. sp. 

Sept. 18, 1874. Arm Islands, S.W. of Papua. 

Shell. — Conical, carinated, with a flattened base, strong, opaque, 
covered with tubercles, and coloured with grey and pink. 
Sctdpfure. There are eight spiral rows of small round tubercles 
on each whorl. The tubercles on the first two ro-ws are larger 
than the others ; these, as well as the next three rows, are parted 
by distinct depressions ; the lowest three rows are much closer to- 
gether, but project a little, especially the centre and largest row 
of the three. On the base there are about nine less strongly 
tubercled spiral threads, with feebler threads between, these in- 
termediate threads becoming feebler towards the centre. The 
tubercles are smooth and polished, but the whole intervening sur- 
face is sharply fretted with fine oblique puckerings. Colour 
white, beautifully flecked above with greyish -purple blotches, and 
closely spotted with purplish pink on the base, ^^w'^high and sharp- 
pointed, its concavely conical slope being slightly broken at the 
sutiires by the projection of the two superior rows of tubercles. 
Whorh about 10, fiat and of very regular increase. Suture slight, 
but distinct, being defined by the slight carinal spiral above, and 
the double row of larger tubercles below. rather small, 

square and very oblique. Outer lip sharp but strong. Inner Up 
strengthened internally by a buttress of j)orcellanous nacre, winch 
ends abruptly towards the point of the pillar, forming a tooth. The 
pillar, bevelled off to a sharp edge, is pressed back on the umbilicus, 
which it completely closes, leaving only a central depression and 
a postcolumeUar furrow. Operculum thin, yellow, normal. H. 
0‘64. ' B. 0'58, , least 0*52. Penultimate, wdiorl 0*18. Mouth, 
height' 0*42,, breadth O'S. 

This species very much resembles T, deeoratim^ Phil, but that 
species is more highly narrowly conical, is flatter on the base, and the 
whole system' of spirals „is different.., InT. decoratm.^m the earlier ,, 

„ y* 
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wliolis are simply spiralled ; Iiere tlie spirals are cross laitcliecl. 
T. noUIiSy Phil . 5 is iiiiicli larger, is flatter on the base, and is not 
so closely spiralled. 57. euffl^ptus^ Ad., has the whorls rniicli 
rounder. 

19. TeOCHIIS (SoEAEIlilLLA) PlIIMPPEHSIS, 11. B[). 

St. 161. April 1, 1S71. Off the entrance to Port Phillip, 
Australia, 38 fms. Saiid. 

— llatlier like T. ttmidtcs, but witli a broader base, more 
conical, and less scalar, with a large open umbilicus and brilliant 
colour. Scidf twre. The shell is gathered into small regular flat 
puckers below the suture; these are weaker on tlie last whorl. 
The whole surface is covered with very fine ohlii|iie longitudinal 
striae. Bpimls. There are very numerous, fine, sharp, undulating 
scratches, which, on the middle of the base are shallower and 
■wider apart, but toward the umbilicus again become sharper 
and more crowded. Within the umbilicus are four o.r five 
somewliat beaded spirals, the first and strongest of which forms 
an umbilical cariiia. Colour faintly iridescent all over, creamy 
white, flecked with zigzag lines of crimson, -vdiich on the upper 
whoids are narrow and regular, on the penultimate whorl are 
remote, and on the last are irregular, broken, and crowded. 
On tlie base tliere are eleven to twelve elongated radiating 
, crimson spots. The first three whorls are a pale orange-yollow. 
Bpire rather liigh, scalar. Ajoex small, bluntly pointed. WhorU 
6 1, with a flat shelf below the suture, an gul ate d at about of 
their breadth, and rounded from the angulation to ilie Biiture. 
The last wlioii is bluntly angulat(‘d at tlie edge of tlie roiiiuied 
■base. Suture, strong, being slightly impressed and very distinctly 
marked by the angh) at ‘vv'hicl.it the adjoining "whorls meei;. MmUh 
little o1}lK|ii:e, round. Outer Up thin and ' sliarp, not sit all ox- 
■ pandetb thin and .sharp, a very little [sat.iilous on the 

"'pillar, where it 'also retreats a little, so m to form a slight open 
sinus,,; .brilliantly iridescent' 'within. CmUlkm wide and pe,r- 
.vioiis,: and deeply" impressed at the .suture, which roim npimlly up 
, .'to the apex within,. . ' H. 0*27,5. ' B. OllB, least 0*3 Penultimate 
■whorl''0*085. ' ' Mouth, height 0T5, bi*eadth 0*14, 

' Bolariella is 'a, MS, generic name of Searles Wood, ptiblislied 
' ,' in his Catalogue of Crag Moil. inl84i2, ami siippressediiy hiin as 
a .mere synonym of Marpmita in. his' Crag Moll. (Pal. Soc,) vol 'If 
p,,13,4i.,'' Adams reviv6S',it in hiS''.* Genera’ as a subgen', ''of ■■ 

;■ with which it' has .'nothing specially to 'do '; but it ,may not he amiss'. 
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to retain it for tlie Australian group of Trocliidsej wliose brilliant 
colours distinguish them from the Margaritas. There is a Marga- 
rita tasmanica of TenisonWoodj from Bass Straits, which, from 
his description, seem.s to present some features of resemblance to 
this species ; but he says of it that the upper part of the whorls 
is not angiilated. Than T, angulatics, A. Ad., this Port Philip 
species is much larger and higher. It approaches most nearly 
to T, hellula^ Ang. ; hut that is larger, with the same number of 
whorls, has a transparently white apex, has the shoulder below 
the apex not flat nor drooping outwards, hut gouged out as a 
concave depression, the last whorl is more spread out, and the 
base is without colour, the umbilicus is wider and less deep, 
and the spiral which defines it is stronger, while there are no 
other spirals within it ; the whole surface of the shell, too, is 
smooth, with a few strong clean-cut impressed spirals, instead of 
being closely and minutely fretted with spirals all over. 

20. Teochus (Solaetella) lampeus, n. sp. 

July 29, 1874. Levuha, Piji. 12 fms. 

Bhelh — Depressedly conoidal, augulafced at the periphery, 
rounded on the base, nmbilicated, polished, finely sculptured, 
solid. Bmlpture. The glossy surface is closely fretted with fine, 
ciiiwed, oblique, longitudinal scratches, crossed by very similar 
but slightly stronger and more equal spirals ; these both are 
stronger near the suture, and feebler on the base, where, indeed, 
the spirals almost disappear. Colour pellucid pale yellowish 
wdiite, with many narrow, opaque, pure white spirals, which 
are flecked with fine ssigzag brown longitudinal lines, aggregated in 
spots, and most abundant near the suture. The strongest opaque 
spiral is at the periphery, and on it are minute linear interrup- 
tions of the fundamental colour, and very regularly recurring 
little brown spots, which are about half the width of their inter- 
spaces. On the base the brown spots are very few and minute. 
There is very little iridescence anywhere. Bgire low. Agex 
minute and projecting. WliorU 6, depressed, equally curved, 
slightly angiilated at the periphery, more flattened on the base 
than above, of regular, but rather rapid increase. Suture slightly 
depressed. Mouth small, round. Oitter Ug thin and perfectly 
simple. , Inner li§ porcellanous, thick and flat, projecting in a 
minute ear across the umbilicus, and having toward the point of 
the pillar a broad backward bevel, cut out of the thickness of 
the shell round the umbilicus, ZPmhilieus, a shallow open depres- 
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si OB 5 'witli a deep narrow liole in tlie centre. IL 0*15. B. 
least 0'2. Pemdtimate wdiorl 0*05. Movitliy heiglifc breadth 
01 . 

The speciinen iroin which this Hpeeies is derived is not quite 
full-grown. T 1 u 3 wliorls are not angiilated, nor tlie i:inil)ilictis 
open, nor is the colour ruddy, nor the texture thin, as in T. (S.) 

Ad. Broni T. (/S'.) viHUgincm, Mke., from wliieli it 
differs in. these respects, but in a less degree, it may further be 
distingiiiahed by its greater depression, its smaller inoatli, its 
w'eaker sculpture, its greater glossiness, its feebler iridescence, 
and its iiiirmto umbilicus. 

21. Tiiociitrs (kSomuiiiormA.) albugo, n, sp. 

Apr, 17-18, 1874. Port lackson, Sydney. , 2-10 fms. 

Small, conoidal, %Yith a tumid conical base, bluntly bi- 
carinatc, umbilicate, with a resinous lustre, brown, fledged wi'tli 
crimson and white. Bculftwre* Very many, irregular oblh:|iie 
faint lines of growth, with a few remote rounded spirals, which 
are very weak above, stronger on the base, and of whicli two at the 
peripliery form a feeble double carina. Colour, A pale transparent 
resinous brown, flecked below the sutures and at the periphery 
with, alternate spots of white «and crimson; the latter colour 
runs ill minute zigzag streaks down the shell ; there are also, 
botli above and on the base, a few delicate spirals of alternate 
crimson and white specks. rather low, w*itli curved con- 

tours and a blunt round apex. IVhorU 5, rounded and sio|)ing 
above, flat al; i/he p(3riphery, and tumid on the base, Buimre 
linear and very sliglitly depressed. Moi^lili I'atlier barge, round. 
Older ll§ tliiiu ■ Inner^ lig) tliin, hollowed out backwards, and 
b<nidi:ng scuiiewliat acroBS. the 'umbilicus. VmbiUem a b.road 
shalloW' fimuel, contracting to- a "small deep liole, IL C)“J.25. 
■B. 0*2, least ()‘15, ' Penultimate whorl 0*00. Mioiitli: (in coiise- 
qiience of obliquity), h-eight 0*125, breadth 0*1. 

-This species differs from T, W,, in bei-ng liigher, witli. 

-■n' larger mouth, -and -very-unli-ko in colour and in sculpture. - It is 
-perhaps, most like fit (/§.) DernicoBus^ Quuld, but that ,is 'flatter 
and has a' much wider umbilicus. - . 

EciiiKFmLA, 

EgHIKKLLA, (?)'■ TECTIFOEMXS, n. sp. - 

■ St. .235. ' June 4, 1875. ; Lat. U<T K,, long. 138" E. Japam 
'Bottom' temp. 38"*I E. 505 fms. .. Mud, 
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BJiell. — Iligii, conical, tectiform, cariiiated, nmbilicated, with a 
flattish clepressedly conical base. Sculpture. There are many 
siiiiioiis, rather remote, longitudinal puekeriiigs, minute below the 
suture ; then evanescent, but on the whole lower half of the 
whorls rising into rarer, narrow, sharply rounded riblets, sepa- 
rated by hat intervals of fully twice their width ; on the eariiia 
they rise into sharpish little longitudinal tubercles ,* below this 
they rapidly and almost wholly disappear, showing on the base 
only as slight undulations marking the very curved lines of 
growth. Besides these there are minute round threads which fret 
the whole surface. Spirals. The base of each whorl is thrown out 
into a narrow sharp expressed carina, which is rendered more 
prominent both by the longitudinal tubercles and by the imbri- 
cation of the whorls, which project markedly above the suture ; 
the whole surface of the shell is, moreover, covered with fine un- 
equal rounded threads, which are coarser in proportion to the 
development of the longitudinal puckerings, and which are crisply 
crimped by the finer longitudinals. On the base a slight swelling 
runs round near the outer edge. Colour a dead, faintly yellowish, 
chalky white, but which is not altogether without polish. Spire 
very high and narrow. Apeco broken. Whorls, Only 4 remain, 
of very regular increase ; flatly and very straightly sloping down 
from the deep suture to the carina, below which they are sharply 
constricted ; each whorl is thus imbricated over the one which 
succeeds it. Stdure squarely angulated and deeply impressed. 
Mouth squarely rounded, rather small. Outer lip thin. JSillarAip. 
broadly reflected over the umhilieus. TJmUliGm small but deep, 
with a narrow swollen edge. H. 0*9 (?). B. 0*65, least 0*58. 
Penultimate whorl 0*2. Mouth, height 0'25, breadth 0'25. 

The only specimen of this species is badly broken, so that the 
measurements, that of height in particular, are somewhat ima- 
ginary. It is so remarkable a form, however, that it is well worth 
preservation and description. In the absence of apex, operculum, 
and animal, its generic place is somewdiat doubtful. The texture 
of the shell rather suggests a Solarkm^hui its extraordinarily high 
and narrow form, its almost poriform umbilicus, and the character 
of' its sculpture point more to JSchinella, In shape it resembles' 
Melias Sehrammiy'FiBchev (Jomn, de' Conch. 1858, p.'184, pL yil.' 
£ 8), more than any, thing else I know. 
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Lacuka, Turton, 

1, X, picta^ 11 . sp, 2. X. {Held) margaritifera^ n. sp. 

1. LACiim. picTAj n. sp. 

St 122. Sept. 10, 1873. Lat. 9^ 5' S. to 9^ 10' S., long. 3#' 
49' W. to n4P 53' W. 350 fms. Mud. 

Shell . — Pointedly and squarely subglobose, small, thin, trans- 
lucent, dull yellowish with crimson stains. Sculpture, The 
lines of growth are few, faint, and irregular. Sgnrals. The 
whole surface is covered wn’lli niiniite, close-set, scarcely raised, 
rounded threads, about 0'002 in. apart. About -I- of the wliorPs 
breadth below the suture there is a slight angulation, and a still 
fainter angulation surrounds the base. Colour yellowish, w^ith 
maroon stains m^arkedly on two zones, one below the Butural aii*- 
gulation, the other above that of the base, on both of which there 
are arrow-headed, irregularlydefined blotches, with small irregular 
zigzags oTer the whole surface* Epidermis, There are traces of 
an excessively thin horny epidermis. Spire rather high. Ape^ 
small, rounded, and a little flattened and compressed. Whorls 5, 
convex, flattened in the middle, which gives a certain squareness 
of outline ; towards the upper part there is a slight anguktion, 
between which and the suture there is a slight constriction. The 
mouth is f o£ the whole length. S'uture distinct and slightly 
impressed. 3Ioutli very perpendicular, oval, bluntly ])ointed 
above, and a little squarish from the straightness of the pillar and 
of the outer lip. The ouster lip is thin. The plUwr is narrow, 
bends a little to the left, is somewhat straiglit, but is a little 
excavated, witli a sliglit angulaiiion. at its jimci.ion witli tlio body 
and also in front. Inner lip the body , in a thin gla,ze ; 

down the pillar it is flat, patulous and sliarp-edgcd, beiiind it lies 
the .narrow Bhalh)W ' glx)ove4ik0^^^m5■^7ie^^^, the ' exterior edge of 
which, a.s in the. genus generally, is 'Continuous' ’with the outer 
lip.' I:L '0*15. , "B. 0*12, ■ least 0\L Penultimate wliori ()1)4. 
.Mouth, height 0*1, breadth 0*075. . 

■ This species . a. good deal resembles 'the young' of L, crmsm\ 
Mont., but , is smaller, more globose, and much less angulateclon 
■the, base* .' .It is very like the L, fragilis^ Mice., but that 'species 
is much' more membranaceous, . has the '.pillar more curved, and. 
the umbilical groove .is wider and larger ; the coloration, too, is 
'■: quite unlike. Dr. J.'.Gwyn' Jeffreys claims this species' for .liis 
■genus 5 or as he now proposes to call it, Ilela having' 
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been already used by Miinater, in 1880, for a genus of Crustacea 
— a cliange tliis in wliicli it is to be hoped he will not persevere. 

2. Laoufa (Hela) maeoaritieeea, n. sp. 

St. 246. July 2, 1875. 86^ 10' N., 178^ E. Mid-Pacific, E. of 
Japan. Bottom temp. 35°’ 1 E. 2050 fms. Grey ooze. 

Blielt — High, conical, strong, white, smooth, with a spiral of 
small beads just below the suture. Sculpture. There are many 
unequal not strong lines of growth. There are, on the upper 
part of each whorl, longitudinal puckerings stretching down from 
the infrasutural row of heads, strongest on the last. The sur- 
face is also finely scratched longitudinally. /Spirals close, below the 
suture there is a fine beaded thread with a slight spiral furrow 
below it ; there are many rounded, but very slightly raised spiral 
threads ; the whole surface is also finelj^ spirally fretted. Colour 
dead white, procellanous. Epidermis. oSTone preserved. Bpire 
high and conical. Apeo) broken. Whorls 3 (remaining), flatly 
convex j the last disproportionately long. Suture fine, but rather 
deeply impressed. IfoictJi oval, pointed above and at the end of the 
pillar, where it is also somewhat patulous, but the little expanded 
angle there is hardly enough to suggest a canal. Older lip rather 
strong, very regularly curved from its junction with the body to 
the point of the pillar. JPillar veiy much curved. Inner lip 
carried across the body by a pretty strong callus, thin, sharp* 
edged, and projecting on the pillar. UmUlicus not large, but a 
well-marked and clearly defined furrow, whose exterior edge, 
however, is not, like that of Zacima, continuous with the outer lip. 
H. 0"2, B. 0*13, least 0*1. Penultimate whorl 0*06. Mouth, 
length 0*1, breadth 0’07. 

This is a much stronger shell than X, tenella^ Jeffr., usually is ; 
in form it is much higher in the spire, and narrower in proportion 
to breadth ; the whorls are much more compressed, and the narrow 
sharply impressed suture is much less deep ; the mouth is oval, 
not round, and the sculpture of the surface is very diftbrent from 
the hyaline gloss and texture of that other. It is iiiifortunate 
that the apex, which is so characteristic a feature in X. tenella^ is 
broken in the ' ^ Challenger ^ specimen. 

Eossabtts (Adamon)^ PMl. 

Eossaeus cEUEns, n, sp. 

,, . St. 184. Xat. 12® '8^ B.,long. 145®','10';'-E.'' ■ 'East uf Gape 'York, ■ 
Australia. :;Aug. 29, T874. Bottom'^ temp. 36“® E. ' 1400' fms.' 
Grey ooze, ' / 
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Glol)O 0 ely conical, not thin, hut waxily traiisliieeiifc, witli 
a thin polislietl yellow epidermis. Sculpture, Tliere are ina/ny 
oblique, fine, rather obsolete linos of growtli. Bpirah, Tliere arc 
seTeral irregular, unequally parted, rounded and rather obsolete 
spiral tlireatis, which are closer on the base. Colour, That of the 
shell is a translucent white 5 it is covered with a very thin, most 
persistent, hard, smooth, and horny epulerrms, Bjnre somewhat 
turreted. Ape:r eroded. TVliorU 3 (remaining), convex, but a little 
conipressed towards tlie middle, round on the base, of very rapid 
increase, the moutli being fully two thirds of tlie whole leugtlu 
Buture deep and irregular, hut not canaliculated, except wliero 
eroded. jMmdh oval, bluntly pointed above, glossy witli.iii. Outer 
Up thill and sharp, with a very regular curves prominent on tlie 
base, and a little patulous 'towards the point of the pillar, where 
it is slightly, openly, and a little obliquely canalieailate. Pillar 
rather short, hollowed a 1 )oye, bending over a little to the left and 
terminating in a slight oblique tooth, which results from the slight 
eanaliciilation in which the mouth terminates, and wliich, as in 
MmoinUi is hollowed out of the point of the pillar. Inner Up 
poreellauoiis white, slightly- reverted, and very closely appressed 
a very tliin glassy layer across the body unites' the lips, 

MUeus none. II. 0 - 2 . - B.' 0 * 10 , least 0*15. Penultimate wdioii 
0*065. Month, height 0*l7, breadth 0*1. 

Tlie generic place of this shell -cannot he considered as satis- 
factorily determined. The whole aspect removes it from Admete 
and even more from Blssoma, Avliich presents in a stroiigc:r form 
tlie basal sinus. Tlie absence of an umbilicus removcB it from 
Isaphy of 'wliich the Z femHrata, Carp., lias a Bwclllng on tlio 
pillar-lip, strongly suggestive of this. A.:ustralian apetries. On the 
w'hi:)le The' general appearance of tlie shell is liker tlm.tc)f a 
mrm than any thliag' else and tlio.ugh Pldlippi’s g<uHU‘Ic diagtioaiB' 
■■.of (Arch. f. K'aturg.vii. . 1 , 42) gives an edeutulain inner 

lip aa-a' characteristic 'feature, yet in Possarus AduHnonU whiclr.is 
-.'tho oMginiil'typo ofThc:genus,'t;horo is a blunt tooth and a slight 
'sinus, or groove on, the front,- of the pillar. A.s to tlie large imi- 
.biliciis which is constantly attributed: to fho' P Adanmni^ 

, ',oft-eii, a niere- chink, and occasionally 'it is quite ahs-ciit. ' ■ , 'Of an 
epidorm,is, I confess I have never 'seen a trace. In the abBenice 
'of -animal and operculum it is better to 'avoid the creation of 'a new 
'genus,' though ,this may probably be '.necessary 'in the end ;■ and; 
"I am glad in 'this diflleult ' classification" to have the -support of 
■'.Dr. J.,'Gwyn Jeffreys. 
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Jeeeretsia, Alder. 


Jeefreysia edwardiensis, n, sp. 

■ St. 145 Bee. 27, 1873. Lat. 46^ 41' S., long. 38® 10^ E. 
Prince Edward Island, between Cajie of G-ood Hope and Ker- 
guelen. 50 to 150 fms. 

Blielh — Tumidly conical, flattisb on tbe base, tliin, glassy. 
Betidf ture. Tlie whole glossy surface is covered with extremely 
fine lines of growth, and with still fainter and more minute spirals, 
wdiich are only Yaguely discernible under the microscope and in 
very favourable light. Colour whitish, hyaline. B 2 nre conical. 

hluntish, and a little obliquely rounded. Whorls 4|, tumidly 
convex or rounded, of regular increase until the last, which is 
somewhat disproportionately swollen. Butii>re rather shallow and 
open. Moiitdi perpendicular, oval, rather large. Ouster lip sharp 
and tbiii, with a slight sinus at its junction with the body; incurved 
above, slightly flattened in the middle, advancing below, patulous 
and longitudinally prominent, but slightly siniiated towards the 
point of the pillar. Inner lip just connected with the outer by a 
film across the body, closely and shortly bent back on the um- 
bilicus, and sharp on the edge of the pillar. straight, 

angulately springing from the hody-whoid, bending a little to the 
left. IJmUlicns a minute chink, almost covered by the inner lip. 
II. 0 '075. B. 0 ‘048, least 0*04, Penultimate whorl 0'017. 
Mouth, length 0*037, breadth 0*028. 

The general aspect of this shell resembles that of Jeffre^jsia, 'but 
the inner lip by no means presents so continuous a peristome as 
any of our British species of the genus, and the junction of the 
pillar to the body is quite distinctly an gulated, which is not the 
case in any Jeffrey sia known to me. If assigned to this genus, 
therefore, it is rather because none else lies nearer, and in the 
absence of the animal and of the operculum, a new genus would 
be absurd here. 


Cerithiitm {Adansord)^ Brug. 


1. C. (Triforis) levulcense^ n. sp. 

2. C. (T.) Ugemmayix. sp. 

3. C. (T.) /ic/jcs, n. sp. 

4. C. (T.) infiatmns n. sp. 

5. C. matukense, n. sp. ' 

6. C. plmxmif u. sp. 

7. C. {Bittium) lissimi n. sp. 

8. C, (J5.) amhPijterum>} n. sp. 

9. ' ' C. (B.) mamillamm, n* sp. . 

10, ' C,'(B.) amboynenses ii. sp. .■ 

11. i\ (B.) pigrum^. n,. sp. 


12. C. (-B.) luscinae, n. sp. 

13. C* (B.) philomel(St n. Bj). 

14. C. (B.) gemmatim^ ii. sp. 

15. C, (B.) pupiforme, n. sp. 
16- C. (B.) enode, n. sp. 

17. C. (B.) oosimense^ n. sp* 

18, C. (B.) cylindncumrn. sp, 

19. C, (B») abruptunii n, sp. 

20, C. (B.) delicatum, 

21. . ' C. , (B. ) mdoniimiy n. 'sp, ■ 
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1. CeBIT iiiiTAr: (Thi'.i’obis) beyukeksb, n. sp. 

July 21)5 Leviika, 12 firm, 

sliarply coiiicalj with a narrow anti prodiitsed 
basOj soli('l, yellowish white, glossy, ^cidpture. 
tiiere are (on tire hist ■whorl) ahoiit twenty lougitiidinal rows of 
roii:n,£i tubereleSj wdricli rows form a small ril) across the wliorl, 
and are more or less contmuo'iis ii]) the spire ; tlieae continue 
on tiie base as strongly as on tlie upper ])art of the wlioids. 
Tlitjse rows are parted sballo^v rounded depressions. Spirals— 
tlie longitudinal rows arc cut by narrow little rounded grooves, 
wliose intersection with them forms the tubercles. On the upper 
■whends tliere is only one such spiral groove, so that tliere are only 
t'wo.tuhercled spiralSjluit the groove gradually widens, and there 
appears in the bottom of it a minute additiojial spiral, wliieh finally 
becomes as large as the other two; on, the ' base are 3 equally 
divided tiibercled spiral threads, of which the inmost is' the smallest, 
and it ceases at tiic siphonal tube. The apex consists of 6 8 ,mali 
ratber elongated narrow whorls, of which the first 1 | have about 
ten rows of minute tubercles faintly connected by spirals; the 
next whorls are crossed by about 24 longitudinal sharp 
little ribs, rising into points at the carina, which is a continuous 
spiral thread. This carina on the first of these whorls is near* the 
base, bat later it rises so as to encircle the upper part of tlie 
wliorL The minute spiral rows of tubercles, whieli alone appear 
on the first wdiorl and half, cover the whole surface (both ribs and 
interstices) on the later apical whorls. The regular 
aculpt'iire does not begin abruptly and at once, but; a 
tongue of tills new Bcnlpt'ure breaks across the to]) oftlie 
whor,l, 'wliiie i;lie lowuvr part retains the oaidier orruinK,.um 
1 '.ation.' , (hlotiT. Tlie apical wliorls are' amber, the rest; of tlio shell 
yellowislv 'white, 'With, a narrow, atnber-*coIo'ured thread wi'thiii 
t'ho contraction "of the base of :each W'ho'ri ; ''th,,is spiral tlsread is 
not coiitinnoiis, being interrupted by, each of the lo.'ngiiudi.iuil 
row'*s of tubercles. Bpire higb, ■■sharply eonical, with a very slight 
. convexity 'in its lines, of profile, 'which are not perfectly, alike. 
Apex 'a narrow 'and perfect cone, ending in a. s.ni'all rounded point. 
Whorls 17, of very regular' increase, fiat on the side; the whole 
''last w'horh is 'contracted and a little elongated ; the base .is narrow 
'and, 'flat'- ' Btdure sharply ■impressed, and broader than the spiral 
■grooves,',' ■ being ' marginated on .its upperside by' a, 'minute, flat 
'■snrfac'e, which ■r'uns round the .base of the .superior whorL lloMik 
almost more than 'perpendicular, square, with, a largish' a'liricle' at. 
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its upper cornerj and a small and very transverse rift at the 
pillar. Outer lip sharp, thin, straight, perpendicular, angiilated 
at the basal corner, fiat across the base, turned in towards the 
mouth and pinched in at the pillar, where it joins the pillar-lip, 
closing ill the side o£ the small siphonal canal, whose edge 
is sharp and straight, or a very little contracted all round. J^illar 
straight in front, then very much bent back, so that its posterior 
line almost stands on the edge of the base. Billar-Up expanded 
but abruptly defined on the base, blunt but projecting on the pillar, 
where it is covered by and cemented to the outer lip. H. 0*22. 
B. 0’07, least 0*06. Penultimate whorl 0-032. Mouth, length 
0-037, breadth. 0-035. 

This beautiful little species is very like in general aspect to 
G. perverstmi, L. ; but, apart from other obvious differences, the 
sculpture of the apex is quite distinct. In that species the 
extreme apex has about seven spiral scatches, parted by rough- 
ened threads, and the following whorls are beset with much closer- 
set and more numerous riblets, and they have two close-set 
spirals at the carina. The whole of this sculptured apex (in 
G, perverstmi) is stumx3ier, and the whorls are not so angulated, 
and the extreme point is blunter. 

T. Hindsii, Desh. (Bourbon Moll. p. 99), is very near, but is 
less contracted in front towards the base, has not there near the 
mouth four rows of pearls, has the pearls white on a. brown ground, 
has not the single amber thread, and is a little narrower in 
proportion.' ' 

,21 CEBITHIirM (Teieobis)"-:Bigemma, n. sp., 

St. 24 Mar: 25,, 1873. Lat. 18^-38' 30'' K, long. 65° 5' 30'' 

St. Thomas, E". of Culebra Island, Banish West Indies. 390 fms. 
Corahinud. ' 

Sharply conical, high and narrow, solid, opaque, brilliant, 
yellowish white. Longitudinals — the whorls are crossed 

by rows of tubercles with broad and rounded hollows between ; 
of these longitudinal rows there are 17 to 18 on the last, and 
about 14 on a great many of the preceding whorls ; besides these 
the surface is sharply, distinctly, and' pretty closely scored by 
minute ■ lines ' of growth. ■ Spirals— a 'prominent spiral, band 
encircles the whorls formed by two ro-ws of rounded tubercles, 
which in each , row are connected by a. 'Spiral thread of .these; 
'"thread, s ■ the,' lower is , rather the 'larger, sharper,-, and .more: .pro- 
minent. . 'The' distance 'between- these threads us ' .-veiy"' nearly. 
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tlie same as tliat between tlie longitudinal rowSj so tliafc eaeli 
group of tour adjoining tubercles forms nearly a rliomb, Round 
the upper part of each whorl is an impressed flat surface, iii 
wliicli, very near the suture^ lies another smaller spiral^ which 
becomes minutely tubercled where it crosses the loiigitii(liiia! 
rows. At the bottom^ of each whorl is a very minute spiral 
thread, which forms a pouting edge to the suture. Besides 
these the surface is faintly reticulated by microscopic spirals 
crossing the longitudinal lines of growdh. This reticulation is 
best seen on. tlie dat and glossy base, which is unbroken except 
by a small sharp spiral, about 0’012 in. within the edge. 
Colour yellowish white, pure white on the upper part of the 
spire ; round the base of each whorl is a sufFusecl pale tint of 
brown, •which is more or less the colour of the base of the shell ; 
the point of the pillar is white. Spire high, iiaxTow, and conical, 
.sliglitly slewed to the left ; ■ so that while tlie left slope is 
straiglit, almost concave, the right slope is just perceptibly 
convex. Whorls probably 22, but o-f these the 3 or d apical 
ones are broken oif j they ai’O of very slow increase, flat, con- 
stricted on their upper part, flatly prominent in the middle, 
and contracted at the lower part ; the base of the shell is flatly 
conical. Suture strongly defined by the depression in which it 
lies, but itself linear and projecting, being minutely marginated 
both above and below. Mouth squarely oval, pointed above and 
at the front of tlie pillar by the canal, which is siiiall. Outer lij) 
broken. IHllccr short, small, straight, scarcely excavated or 
twisted, at tlie point sharp and slightly advancing outwards. 
Inner Up, A. very thin laj'cr of g]a.ze is carried across tlie l)ody, 
and turns round tlie pillar ii:i a few microscopic li,i'H,'s, liy wliicli 
aloiuv it can be traced. H. O'G, B. 0*12. Pen ifiti mate W’liorl ()'0'72, 
Af(»ut]i, Imigih 0*08, breadth 0*00. 

ddiis has a good deal tliO’ pro;portions of Ormetuk^ Lov.,;wltl:i a 
narrower base, ltslightl.y'reBembleB the Trijbrk I^hifhrk Crosse, 
and (apparently, fVir thoB. M. tablet has more than one species on 
it), the both from S. Australia,; but these liave 

only-' one" series of gemnmles, ■ the up’per row being very iiiu,c.di 
smaller, and in both the whole, ■sliell is very much smaller and 
slenderer. '.11 ppm, Hinds, is. much thinner and less' ..strongly 
tubercled and' sutured shell. T, anpvstmima, Beslu ■ (lloll. de 
Bourbon), is larger, broader in proportion, .has tlie low^er (in his '■ 
■desciription, supthie^^ he reverses' the shell) row of tu- , 

bercies. larger, and lacks the mfrasiitural flat'CoiiBtrictioii witli its 
sniall and finely tubercled spiral. 
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3. Ceeithium (Teiforis) hebes, n. sp. 

St. 135. Oct. 18, 1873. E"igTitingale Island, Tristao da Cniilia 
Islands, S. Atlantic. 100-150 fma. Eock ; shells. 

Shell. — C}dindrically conical, blunt, uncontracted towards the 
base, strong, translucent, hardly glossy. Scul^pture. Longitudinals 
-—on tlie last whorl there are about 20 longitudinal rows of rounded 
tubercles, parted by depressions of much the same breadth and 
form as themselves; they run more or less continuously and straight 
up the spire from whorl to whorl. There are indistinct lines of 
growth. Spirals— on each whorl the tubercles are arranged in 
three spiral rows, parted by rather deep biit narrow squarish 
furrows. The highest row is rather smaller and less prominent 
than the others. The base of each whorl is sharply hut not deeply 
constricted ; the edge of this constriction appears on the margin 
of the base as a rounded thread, defined by a slight farrow, w^hich, 
with the exception of microscopic radiating lines of growth, is the 
only ornament of the flat and very slightly conical base. Colour 
pure somewhat translucent white. B;piTe high and conical, but 
contracting very little, and hence more cylindrical than usual. 
Apeijo very blunt, but almost mucronated ; this arises from the 
three embryonic whorls, which are smooth, being formed of two 
tumid threads, of which the lower is the larger, hut the upper is 
at first the more prominent, and -at its origin stands up minute, 
round, and prominent, like a small eccentric blunt spike, remind- 
ing one of the mucronated mamillary plug of some of the Cmcims, 
It is not a plug, however, but the true embryonic form. This 
embryonic shell is smooth and glossy, but has some faint trace of 
spiral sculpture. WJiorls oi very gradual increase, flat on 
the sides, constricted helow, flat and hardly conical on the base, 

' Buture defined by the contraction of the whorl above it, and 
by a minute thread on which it projects. ILmfli angulately oval, 
with a small straight canal in front. Outer lip broken, iPillar 
perpendicular, straight, short, narrow, pointed. Inner Up a 
.thieldsh 'porceilanoiis glaze. .EE. 0‘24. B. 0*06. Penultimate 
whorl 0’ 03. Mouth, length 0‘032, breadth 0'02. 

■ This species has ' some resemblance .to T. mturalis^ Ad. & Eve., 
but is easily distinguished from that by its blunt apex and the 
less sunken suture.' ■ 

4. .CeBITETIDM, (TeIEORIS) IKELATUM, 11. sp. , 

' St, 24, ' Mar. 25, 1873. /Lat.AS'^' 38''.3a'''N., long. 
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St. TliomaSj N. of Culebralsland, Danisli West Indies. 390 fms. 
Mud. 

Shell. — Small, narrow, conical, with a blunt inflated apex, solid, 
opaque* glossy. Sctdpture. Longitudinals — there are on the last 
whorl 16 row^s of small rounded but not blunt tubercles, which 
more or less continuously run obliquely down the spire in lines 
from right to left ; the hollows which part them are in form 
much like themselves ; there are also faint microscopic scratches 
on the lines of growth. Spirals — on each whorl the tubercles are 
arranged in two spiral rows, in which the tubercles have their 
sharp tips tilted up the spire, and they are parted by a triangular- 
shaped furrow, narrower than the spirals of tubercles. Below 
the under row of tubercles is a broader furrow, in the bottom of 
which runs the suture on the spireward face of a fine rounded 
thread occupying the extreme upper edge of the subjacent whorl. 
This thread is undulated rather than tuhercied where it crosses the 
longitudinal rows ; on the spireward side this thread is defined by 
a minute deep square-bottomed trench, while on the basal side 
it lies close in to the foot of the upper spiral row of tubercles. 
Bound the edge of the base is a slight sharp narrow keel, which 
the succeeding whorl as it grows buries in the spiral thread 
mentioned above. At 0*004 from the edge, and there forming a 
ledge, the whole centre of the base is slightly projected ; with 
this exception, the flat and scarcely conical base has no orna- 
mentation beyond the radiating lines of growth and the micro- 
scojfle spirals, which, though visible on the rest of the shell, are, 
as usual, more distinct on the base. Cohicr dull translucent 
■white. Spire high, narrow, and conical. Apeoj blunt and in- 
flated. The two embryonic whorls are larger, but otherwise very 
iiiucli like those of C. metula^ Lov., being turban-shaped and pro- 
jecting beyond the sneeeeding whorls,* they are glossy and quite 
smooth but for some very faint microscopic longitudinal and 
spiral lines. WliorU 13 , of very gradual increase, "flat on , the 
sides ; the base, too, is flat, and very little conical. linear, 

almost hidden by the overlap of the subjacent -wliorL Mouth 
very small and square, with' a minute, round, very short canal in' 
front, whose edges are reverted all round. Outer lip broken, 
iPillar .very small, extremely short, straight, but reverted at tbe 
point. Jejp not fully formed. 11 . 0 * 2 . B. 0*06. Penulti- 

mate whorl 0*02. Mouth, length 0 * 028 , breadth 0*025. 

This species, which' in 'shape resembles T, mturalk^ Ad.' & Bve,, 
may be easily distinguished from that species by the' absence of 
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the deep suture and bj the inflated apes. From 0, (H) liebes^ 
W,, its sculpture and its apes distinguish it at once. 

5. Ceeithium mattjkejtse, n. sp. 

St. 173. July 24, 1874. Lat. 19° 9' 32"-35" S., long. 179° IF 
50‘'-55" E. 310-315 fms. Coral. 

Shell . — A tall, narrow, sharplj-pointed cone, somewhat tumid 
in the last wlioid, with little sculpture, but with largish white 
varices, and beautiful glossy brown spiral threads, speckled with 
white on a dull translucent white ground. Sculpture. Longitudi- 
nals — the upper whorls are thickly set with narrow, close, curved, 
tubercled ribs, which run with a slight twist almost continuously 
from whorl to whorl ; irregularly, but on nearly each whorl, one 
of these ribs swells and broadens as a white varix. On the later 
whorls the ribs are much less marked and the tubercles crowd 
closely together on the spiral threads ; the varices, too, become 
larger, and appear at the distance of whorl ; the surface is also 
thickly set with fine sharpish hair-like lines of growth. Spirals — 
Besides one in the suture concealed by the succeeding whorl, 
there are on. the small apical whorls 3, but on the last 13 or 14 
w^horls there are 4 narrow well-defined rounded glossy spiral 
threads ; on the last wdiorl, in its latter half, one or two more 
narrower threads appear on the upperside of the whorl ; on the 
base they are narrower and set more closely, and four or five 
delicate ones ornament the pillar. On the last whorl especially 
the upper spirals are studded with close-set small round tubercles. 
The interstices are about three times as broad as tbe threads 
themselves, and are delicately fretted with very fine spiral lines. 
Colour a translucent white, dead towards the apex, with some 
irregular brownish stains on the spire, dead-white varices, and 
brilliant brown spiral threads spotted with white tubercles. Spire 
tall, conical, and a little bent. Apesc sharp but rounded. Whorls 
20, of very slow and regular increase, scarcely convex, but the 
last is a little tumid, flattened on the base, hut not at all angulated, 
and bisected by an exceptionally large varix. Suture linear, but 
with a very slight impression. Mou^th nearly semicircular, from 
the great sweep of the outer lip, and the very slight relative con- 
cavity of the whole inner lip from the upper corner of the mouth 
to the point of the pillar; porcellanous within. At its upper 
angle there is a narrow little corner formed by a slight contraction 
of the lip towards the body, and by the elevation of the second 
basal thread into U; tooth ' by a porcellanous, thickening ■ at this 
' tniOT,.' JOnEF.'—ZOOXOOY, YOU. XV. . , , S,, 
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point. Outer lip ascends slightly on the body-whorl, towards 
which at tbe same time it is a very little pinched in. Erom this 
point to the edge of the canal it forms a very equable curve ; 
slightly retreating at first so as almost to form a shallow open 
sinuSj it is throwm out into a wing-like projecting expansion in 
the middle. It is patulous, reverted, thin on the edge, but 
thickened within by a glossy porcellanous callus, stained dark 
brown at the ends of the spiral threads. The short anterior 
canal bends over towards the pillar, is well defined, round, with 
the oral lips a little contracted and its front margin a good deal 
reverted. The pillar is short, straight, narrow, at the point 
sharp and bent to the left, with a narrow and twisted edge ; in 
colour porcellanous wdiite. Inner lip is glossy, rising into a 
tooth on the first intraoral thread, spread out on the body, with a 
slightly thickened and well-defined edge on the pillar. H. 1‘6. 
B. 0*47, least 0*34. Penultimate whorl 0*23. Mouth, length 
0-32, breadth 0*27. 

This species in form and colour is not unlike Ceriihitm 
lonpcaudaiim, Ad. & Bve., or C, attenuaium^ Phil., but in details 
of whorls and of sculpture it is totally different. 

6. Ceeithium: phoxuit, n, sp. (^o^ds, tapering.) 

July 29, 1874. Levuka, Biji. 12 fms. 

Sharply conical, on the base contracted and a little ob- 
liquely flattened, longitudinally ribbed with spiral tubercled 
threads, of a certain waxy whiteness tinged with 3 ?-eIlow and ruddy 
brown. Sculpture. Longitudinals — there are from ten to eleven 
straight but oblique riblets on eacla whorl ; on the earlier whorls 
they are pretty continuous, with a sin istral twist round the spire, 
but on the later wLorls they become less regular. Besides these 
there are fine scratch-like lines of growth. Spirals— on the 
upper whorls there are four, on the later five, which, as they cross 
the ' riblets, rise into tubercles. They are parted by intervals of 
two to three timestbeir width, and In these intervals two or three 
narrower but similar threads appear, asThey do also on the'base, 
where there are' two stronger circumbasal threads' and, a" multi- 
tude of finer liair-like spirals, which extend to the point of the 
pillar. Besides these the whole surface is covered with finely 
fretted microscopic spirals. a delicate waxy straw^^ 

colour, with stains of a browmish flesh tinge.' , "very .slightly 
'■.scalar, straight, and very 'sharply conical. :Jp€xi.iie. WJwrk'My 
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of slow increase and straight outline, with about one yarix on 
each. Suture a very little impressed at the base of each whorl. 
Mouth oval, with a sharp angulation at the canal and at the upper 
corner, where the lip is sinuated and pinched in against the body- 
whorl, and where the corner is further narrowed into a little 
canal by the strong tooth 'which rises nearly on the interior basal 
thread. Outer lip sharp, fluted on the edge, thickened by an ex- 
ternal varix ; ascending a little at its junction with the body- whorl, 
it retreats so as to form a slight sinus ; it sweeps round with a very 
equable curve, advancing about the middle into a patulous wdng- 
like projection ; across the base it is flat, advancing, but scarcely 
patulous. The anterior canal is rather narrow and deep, short, 
bent back, and with its front margin reverted all round except 
on the pillar. JPillar short, angulated, and slightly twisted in 
front where it bends to the left, sharp-pointed. Inner Up thick- 
ened, and forming a ledge along its w^hole length. IT. 0'8. 
B. 0*27, least 0*22. Penultimate whorl 0'12. Mouth, length 
0*2, breadth 0*17. 

7. Ceeithihm (Bittihm) lisstjm, n. sp. (Xissos, smooth.) 

July 29, 1874. Levuka, Piji. 12 fms. 

Blielh — Conical, rather stumpy, a little contracted and drawn out 
on the base, longitudinally ribbed, smoothed, of a brownish- white 
colour. Sculpture, Longitudinals — ^towards the apex there are 
on each whorl about twelve small, rounded, rather bunchy, 
straight and regular ribs, parted by hollow's broader than the 
ribs; these very soon become less regular, and, though larger, 
are less so relatively to the size of the whorls and to the breadth 
of the hollows bet^yeen them. On the penultimate whorl they 
become nodose, especially on the lower part of the whorl, and on 
the last whorl they are almost entirely replaced by unconnected 
rows of tubercles. The surface is very faintly scratched with lines 
of growth. In the middle of the last whorl there is a pretty strong 
while varix, broad above and projecting below. Spirals— there 
are many (on penultimate wliorl about 20) irregular, unequal and 
unequally-parted scratches, three or four of which are markedly 
larger than the rest. Eaised between these lie minute hair-like 
lines, wdth here and there a flat thread, which, in crossing the 
ribs, rise, at the top and especially near the bottom of the whorls, 
into rounded tnhercles. On the last whorl there are four rows 
of these tubercles — one; '"just below the ' suture, where. ' they are. 
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broad and flat ; the second small and indefinite ; the third at the 
periphery, where, transversely long, the tubercles are sharp and 
small ; the fourth row is within the base, and there they are very 
small. The pillar is feebly scored with many remote very small 
threads. The surface is otherwise smooth and rather glossy. Colour 
dead white, with minute longitudinal lines and spots of faint ruddy 
brown, with suffused stains of fainter brown j on the penultimate 
whorl there are five, on the last ten very fine spiral lines of the 
same colour. S;pire sharply but slightly convexly and a very little 
gibbously conical. Apew sharp. Wlioi'ls about 14, of regular in- 
crease, flat ; the last is contracted and dx'awn out and slightly bent 
from the axis of the shell, while the base is a little pinched in. 
Suture very faint. Mouth oval, hnt pointed at the canal and at the 
upper corner, where it is narrowed by a slight contraction of the 
lip and by the basal tooth ; porcellanons and glossy within. Outer 
Up ascends markedly on the body-whorl, sinuated, contacted, and 
a little turned in above, expanded, patulous, and wing-shaped in 
the middle, fiat and slightly turned in on the base. It is on the 
edge rounded, thin, irregularly channelled, with an external, nar- 
row, projecting varix. The canal is longish, narrow, and very 
much cut oflf obliquely backwards. JPUlar is short and narrow 
though strong, but rises from an elongated base ; it bends to 
the left, and has a long fine edge on the margin of the canal. 
Inner lip^ Above and at the basal tooth it is thick and abrupt on 
the edge, but below this thin though defined it is somewhat 
thicker along the canal. H. 1. B. O'BO, least 0*29. Penultimate 
whorl 0*17. Mouth, length 0*28, breadth 0T9. 

8. CeeITHIHM (EiTTIIJM) AMBLTTEEIJM, n. sp. (cifApXvrepos, 
rather blunt.) ■ 

St. 75. July 2, 1873. Lat. 38^. 38^ N., long. 28^ 28' 30" W. 
Fay al, 'Azores. 500 fms. .Sand. 

Shell — In general aspect very much like O. metula^ Lov*, but 
"narrower, and having a sharper apex, and in texture and orna- 
inentation , reealliiig an Odosiomia of the CJiemmtma group. 
Seulptim. ' Longitudinals— there are on the last whorl twenty- 
one /small longitudinal ribs, which run more or less continuously 
straight ; up ' the ■ spire ; they are curved so' as ' to ■ be" posteriorly 
'Convex, and each bears two' tubercles — one, the smaller, near tho' 
top, the 'other near the bottom-.'of ''the 'W^horl;, their interstices 
lire shallow, fiat, and narrow. There" are, besides' these, faint lines. 
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of growtli, wliicli, on tlie base, are curvedly radiating and strong. 
Spirals — there is a spiral thread near the top of each whorlj con- 
necting the upper series of tubercles, and the adjacent tubercles 
at the lower ends of the ribs are confluent, forming a continuous 
spiral ; round the edge of the base is a fine round carinal thread ; 
of microscopic spirals there seems to he no trace. Colour trans- 
lucent white. S;piTe high, narrow, and conical. A'pew small, 
glossy, roundly pointed and oblique, the extreme rising 

slightly on one side. The embryonic whorls are two, slightly 
oblique, coiiyex and perfectly smooth, but for some very faint 
spiral scratches. After these faint and sparse riblets begin to 
appear, and only’ after two more whorls do these reach distinctness. 
The second, though narrower, is higher than the third. Whorls 12, 
of very gradual increase, flat on the sides, slightly carinated by the 
projection of the lower thread of tubercles, a little contracted into 
the suture, on the base scarcely convex but conical. Suture 
linear and very minute. Mouth squarish, with a largish oblique 
opening into the canal, which is semicircular, a little oblique, and 
with very shortly reverted edge. Outer li^ thin, straight, but 
strongly angled at the corner of the base. JBillar very short, 
perpendicular, rather broad, rather sharp-edged at the point, 
where it is obliquely truncate and tilted to one side. Inner U^) 
a very thin layer of glaze. H, 0*25. B. 0*065. Penultimate 
whorl 0*08. Mouth, length 0*038, breadth 0*027. 

’While the general form of this species resembles €, metula^ 
Lov., the sculpture fs very distinct, and the apex, though blunt, 
is much finer and sharper, and not inflated as in that species. 

9. Cebiteium (Bittihm) mamillahto, n. sp. 

St. 120. Sept. 9, 1878. Lat. 8° 37^ S., long. 84^ 28' W. Per- 
nambuco. 675 fms. Mud, 

Shell , — In general aspect very much like C, metula^ Lov., but 
narrower, and having a still blunter and more swollen apex. 
Sculpture. Longitudinals — ^on the last whorl there are twenty-one 
small, narrow, longitudinal ribs, which are curved so as to be pos- 
teriorly convex? they appear faintly on the outer circumference 
of the base; the line of these from whorl to whorl runs very 
straight up the spire. The whorls are also microscopically striate 
in the lines of growth. Spirals-— near the suture a spiral thread 
encircles the top of the whorls, and rises into minute tubercles 
where' it , crosses'; the ribs ' near the foot nf the .whorls is a 'strong 
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cariiiatioii, and here eacli longitudinal rib projects strongly into 
a rounded, narrow, longitudinal tubercle ; the base is encircled 
by a small sharp thread, which is undulated but not tubercled by 
the longitudinal ribs. Colour translucent white, more ivory than 
porcellanous. Sjnre high, narrow, and conical. A^e.v blunt, in- 
flated, and projecting beyond the contour-lines of the spire, as if 
the two embryonic whorls had been squeezed down and spread 
out in the operation. They are glossy and quite smooth, but 
with a trace of spiral arrangement in the microscopic texture. 
I'aiut traces of the longitudinal ribs appear toward the end of 
the second whorl, and the spiral threads appear pretty strongly 
on the third. Whorls 12, of very gradual increase, slightly con- 
cave on the sides, and below the carina sharply contracted in 
toward the suture. Suture well marked by the contraction of 
the whorl above it and the slight angular promineneo of the 
whorl below it. Mouth square and small. Pillar very short, per- 
pendicular, broad, with a small, blunt, oblique but not reverted 
point. Jmier a very tbin layer of glaze. 11. 0*22. B. 0*06. 
Penultimate whorl, 0*025. Mouth, length 0*03, breadth 0*025. 

The sculpture in this species resembles a good deal O.amhly- 
fenm, W., as they both do 0, metida^Ijoi , ; but the details of the 
sculpture are quite different, and the peculiar form of the apex 
distinguishes it easily from both. The only specimen of this 
shell was unfortunately broken before it was figured. 

10. Ceeithium (Bittium) ambothense, n. sp. 

October 6, 1874 Amboyna, 15-20 fms. 

Bliell, — Small, narrow, conical, with convex outline, a narrow, 
contracted and bluntly conical base, solid, opaque, dull, light 
brown. Sculptim. Longitudinals — there are on the last wliorl 
about 20 broad, shallow depressions, parted by ioiigitudiiial rows 
of small tubercles, which, toward the mouth, tend to crowd out 
the depressions. These rows preserve no relation to each other 
in adjoining whorls. There is about the middle of the whorl a 
broad, feeble varix, which includes several of these rows of 
tubercles ; there ' ai'e besides many irregular lines of growth: 
Spirals— there are on the last three whorls four, and on ail the pre- 
ceding whorls three spiral threads, which are beset with Bmall, low, 
round tubercles, which become smaller toward the mouth. Above 
the suture another very 'small spiral appears;, it'lies' just within' 
the contraction: of the base, and has no' tubercles."' 'Within this,. 
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on tlie base and close to it, is another and stronger spiral. A broadj 
shalloWj but well-defined furrow lies within this, haying a minute 
spiral in the bottom of it. The pillar rises within this furrow^ 
encircled by a rather strongish spiral thread, and three more finer 
spirals twine round it. Only on the base is tbei^e the fiiintest 
trace of most minute microscopic spirals. Colour pale yellowish 
brown, quite uniform throughout. high and narrow, with 

convex contour -lines, which are strongly impressed at the suture. 
In the upper part of the spire the whorls are a little scalar. Apex 
broken. Whorls 9, flat, of very gradual increase. Buture im- 
pressed. Mouth square. Outer lip broken. Fillar straight, short, 
and broad. Imier lip formed by a thick layer of glaze, which 
presents a narrow edge on the pillar. H. 0T4. B. 0*05. Pen- 
ultimate whorl 0*025. Mouth, length 0*03, breadth 0*02. 

This species very much resembles (7. reticulatum, Da Cos., but 
there is appreciable difference in its contour-lines, which are 
much more curved, and the upper whorls are scalar, while in the 
young of that species, with the same number of whorls, the con- 
tour-lines are straight and the outline perfectly conical. In this, 
too, the base is more contracted and hollower than in that. The 
apex is unfortunately broken ; but the basal part of the embryonic 
shell is broader, less oblique, and has not the characteristic fine 
spiral threads which encircle the base of the second and third 
W'horls in that species, 

11. CeBITHITO (BiTTIHM) PIGBHM, n. sp. 

St. 135. October 18, 1873. ISTightingale Island, T^ da 
Cunba Islands. 100-150 fms. 

Shell. — Tall, narrow, conical, with convex outlines, blunt, fiat 
on tbe base, strong, opaque white. Sculpture, Longitudinals 
— there are on the last whorl t-wenty-one flattish, rounded, narrow 
ribs, parted by depressions of about the same form and size; the 
siirfiice is also very faintly microscopically striate. Spirals — on 
all tbe whorls, except the first two, there are three fine narrow 
spiral threads, which rise into feeble tubercles where they cross 
the longitudinals. The first and second are a little closer together 
than the second and third, which are separated by a fiat space of 
about twice the breadth of the spirals. Below the lowest spiral 
there is a rather abruptly sloping but broadish contraction into 
the suture, close above which lies a plain, narrow, spiral thread, 
.which ' on: the last whorl forms .the edge of , the base,' and. is.' there ■ 
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defined "by an inferior minute spiral furrow. "Witli tlie exception 
of tills and of very faint microscopic spirals and lines of growth ^ tlie 
base is quite plain* (JoTout dead white. Bpiv^ Mgli and narroWj, 
witli slightly convex outlines ; the lowest tubercled spiral on eacli 
wborl slightly projects beyond the top of the whorl which follows. 
Apex blunt and smooth. Wliorls 13, fiat on the sides, narrowed 
upwards, constricted at the bottom above the suture. Biitiire 
minute, but well defined by the furrow and by tlie thread wliicli 
lies in the bottom of it above the suture. Mouth square. Ont&u 
lip broken. Pillar short hut rather narrow* Inner lip incom- 
plete. H. 0*36. B. 0*095. Penultimate whorl 0*04. Mouth, 
length 0*08, breadth 0*05. 

This, as regards its sculpture, also belongs to the retmdatuin 
group. 

12. Ceeithium; (Bittito) iiirsciNi.a3, n. sp. 

St* 135. October 18, 1873. Nightingale Island, TristSo da 
Cunha Islands. 100-150 fms. 

Bhell'—Bmdii, narrow, conical, blunt, with straight outlines, 
rounded but not contracted at the base, solid, translucent, glossy, 
white. Bculpiure. Longitudinals — there are 17-18 longitu* 
dinal rows of coarse, fiat, rounded tubercles, parted by fur- 
rows narrow and shallow; these lines run very straight up 
the spire. Spirals — ^on all but the first three whorls there are 
three equally-parted spiral threads, which rise into tubercles in 
crossing the longitudinals ; of these three spirals the highest is 
the smallest and least prominent. The first \vhorI is smooth and 
glossy, with a few irregular wrinkles j the second is regularly and 
cinwedly ribbed and furrowed longitudinally ; on the third the 
general sculpture of the shell begins, but the highest spiral is 
absent, only its place is indicated by a binader iafrasutiiral de- 
' pression. The base has round its margin a sharp-edged ■ thread, 
and close within this a very- faint ■..furrow:.' Oolm^r translucent 
.glossy white. ■ Bpire is "high, narrow, and has straight outlines. 
The base of each whorl projects slightly beyond the top of that 
'■"■‘'which ' succeeds it, .and the suture is sunk in a welbmarked furrow. 

■ Apm is abrupt ' and rounded, but the ''.extreme point ' . is obliquely 
prom.inent. Whorls 9, fiat, on the sides, narrowed upwards, , .and 
' constricted at. the bottom above the suture.'' ' ■^M^wrelineat 
very minute, but well marked by the furrow which lies above it, 

" llotdh squarish. Outer lip incomplete, , 'PiHur .straightj. . short. 
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and strong. Inner lip unformed. H. 0‘147, B, 0*06. Penulti- 
mate whorl 0*02, Month, length 0*03, breadth 0*028. 

The sculpture of this species is after the fashion of the G. reti- 
eulatum, Da Costa, group, but the form of the shell, its details 
of sculpture, and the shape of the apex are very distinct. It is 
not quite full-grown, so that the form of the base is not entirely 
developed. 

13. CeEITHITJM (BitTITTM) PHILOMEDiE, B, Sp. 

St. 135. October 18, 1873. hTigbtingale Island, Tristao da 
Cunba Islands. 100-150 fms. 

Shell. — Small, narrow, conical, blunt, outlines scarcely convex, 
rounded at the periphery into the blunt square base, solid, dead 
white, not glossy. Sculpture, Longitudinals — on the last whorl 
there are 21 rows of rather coarse round tubercles, parted by very 
narrow furroAvs; these lines run very straight up the spire. 
Spirals — on all but the first two whorls there are three very 
equal spiral threads, which rise into tubercles as they cross the 
longitudinals; these threads do not appear on the first two 
whorls ; they are parted by shallow furrows. The base of the 
whorls is sharply but shallowly contracted, and in the bottom of 
the contraction, above the suture, lies a small spiral, Avhich is un- 
dulated in crossing the longitudinals, and which, on the base, 
forms a weak, feebly-tubercled circumferential border. Spire 
high, narrow, and has its outlines barely curved. 'Apeno is blunt 
and rounded, with a very minute oblique projection. WhorU Sj 
just barely convex on the sides. Suture very minute and linear, 
but well marked by the furrow at the base of the whorls. Mouth 
squarish. Outer lip hvokm, straight, short, and broad. 

Inner lip a layer of glaze crossing the body and tAAuning round 
the pillar. H, 0*128. B. 0*05. Penultimate whorl 0*025. Mouth, 
length 0*03, breadth 0*02. 

This species, in its sculpture, belongs to tlie C, reticulattm 
group. Than G. luscinice, which it resembles, it is much smaller, 
more delicate in sculpture ; the apex is less squeezed down than 
in that species. 

' 14. CeBITHIUM (BlTTinM} G-EMMATTO, n. sp. 

St. II. Jan. 13, 1873. , Lat., 38° 10^ K., long. 0° 14^ !¥■. Betiibal. 
470 fms. ' GloUperim-ooze, , 

,,, Shell — High, conical,' not. B.arrow'' for" the genns, blunt,, with' 
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straigfit outlines, distinct suture, rounded base, tubercled, tliiiij 
translucent wliite. Bculpture. Longitudinals — the whorls are 
crossed by oblique, curved, and tubercled ribs, of which there are 
on the last whorl 17, on the preceding 14, and they diminish 
rapidly in number. They are quite obsolete near the mouth, and 
die out on the base ; they are parted by open longitudinal fur- 
rows fully wider than themselves. The furrows and ribs run 
down the spire from whorl to whorl without a twdst, but with 
a strong dextral obliquity. There are a very great many line 
irregular and unequal lines of growth. Spirals — each whorl is 
carinated by two strongish rounded spiral threads, which rise 
into largish tubercles on the longitudinal ribs ; the upper is 
rather the stronger and more prominent ; near the mouth they 
both become feebler: the tubercles on the upper thread are 
smaller, while on the lo-w^er they disappear. These spirals are 
parted by a fiat shallow furrow about twice as wide as themselves. 
Below the under spiral the whorls contract into the suture, 
above which is a very narrow fiat thread, w’hich on the base 
forms the strongish marginal border. Above the upper spiral the 
whorls also contract, and immediately below the suture there is 
a very small and feebly tubercled spiral. On the base, ■within the 
marginal thread, is another. The centre of the base is plain and 
a little impressed ; round the base of the pillar are two fine 
threads, w’-hile a third, very minute, twists up the pillar. The 
whole surface is fretted with minute microscopic spiral scratches. 
Colour transiueent white. Spire is high, and has straight out- 
lines. Apes, which is blunt and perfectly rounded and glossy, 
has tw^o whorls. WJiorls 12, of regular increase, convex, being 
constricted above and below. Suture linear, but well marked. 
Mouth oval, scarcely pointed above, and with an open shallow 
canal in front, resembling that in (7. retieulatum. Outer Up' very 
thin, very slightly ascending where it joins the body, forming an 
equable, nearly semicircular curve to the edge of the canal. Pillar ' 
very short and little projecting, with a distinct twist ; at the point 
small, roiuidecl, and narrow-edged. Inner 7/p forming a con- 
tinuous curve across the body and up the pillar ; on the body it 
is a thin glaze, but its edge on the pillar is thicker and more de- 
fined., 'Height 0‘31. B. 0‘09. ■ Penultimate whorl, height ,.0*04. 
Mouth, length '0-066, breadth 0*05. 

15. Cebithiitm (Bittihm) tubibobme, n. sp. 

.. St. 180. Sept.,:'8,„,lS74.' VLat. 10° 80'' S., long. 142M8' E. 
■Wednesday Island, Cape York, ' Ooral-sand. ' „ 8 f ms. 
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BJiell. — Sinallj narrow, conical, blunt, witli convex outlines, 
contracted botb toward the apex and the point of the base, reti- 
culated, tuhercled, solid, translucent, glossy, white. Sculpftire. 
Longitudinals — there are on the last whorl about 25 rows of 
small, roundeu, adjacent tubercles ; they are parted by mere 
lines, and run pretty straight, but with a slight sinistral turn 
down the spire. On the upper pax't of the spire the rows are 
straight, hut in the penultimate whorl, where the shell begins to 
contract toward the base, the rows have a slight concave and 
dextral curve. Spirals — on each w^horl there are three equal 
spiral threads, wdiich form the tubercles as they cross the longi- 
tudinal rows ; they are parted by two narrow and shallow fur- 
rows ; there is a strong deep sntnral furrow. Besides these 
there are quite inconspicuous microscopic longitudinal and spiral 
lines on the surface. The very narrow base is encircled by a 
strong rounded prominent thread, within which a deep furrow 
surrounds the pillar. Colou?^ translucent w^bite. Sjnre high 
and narrow, wuth convex outlines. Apex extremely abruptly 
truncate, rounded. The smooth embryonic shell consists of 
one and a half whorls, and the tip of it scarcely rises into sight. 
Whorls 9, contracted upwards, flat on the sides. The base is 
extremely contracted ; and as the contraction begins in the 
penultimate whorl, the form of the shell resembles the pupa of 
an insect. Suture only defined by the deep furrow in which it 
lies. Mouth oval, wuth a very small channel in front. Outer lip 
broken. very short, strong, but not broad ; the point is 

in the only specimen slightly broken. L, OT. B. 0*037. Pen- 
ultimate whorl 0*02. 

In general form, but in that alone, this is very like some of 
the ill-thriven looking forms of CWithiopsis minima, Brusina, hut 
is obviously very difierent. 

16. GEEiTiimM (Eittium) e^tobe, n. sp. 

St. 120. Sept. 9, 1873. Lat. 8*" W S., long. 34° 18^ W, Off 
Pernambuco. ' 675 fms. .'Mud.' 

Small, narrow, conical, apex blunt and mammillated, out- 
lines straight, square on the base, finely ribbed, but not reticulated 
nor tuber cl ed, thin, white. Seiilpture* Longitadinals—there are 
on each whorl about 26 small, narrow, sharp, curved distant ribs, 
wdiich run continuously from whorl to whorl, and very straight 
down the spire. The ribs are about O’OOl in. wide, and the in- 
terstices five to six times as much; toward the apex they become 
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more crowded. la tiie interstices a feebler riblet is occasionally 
intercalated. They die out on the base with a strong, posteriorly 
convex curve. Spirals — near hut not just at the suture the top 
of each whorl projects in a sharp minute cariiia, defnaed by a spiral 
thread, which forms a small knot in crossing each liblet ; about 
one third down the whox-l a yery fine sharp thread runs round the 
shell, rising over, but scarcely forming knots on the riblets. 
Another one third clown a very faint thread appears. The margin 
of the base is defined by a shai'p, minute, knotted, carinal thread, 
the edge of which may just be traced at the bottom of each whorl, 
just above the suture, all the way up the spire. The base is plain 
but for a yery faint submarginal thread. The apex is smooth 
and glossy, with nothing hut microscopic evanescent superficial 
spirals. Over the whole .surface of the shell there is a micro- 
scopic reticulation of faint, pretty equal, longitudinal and spiral 
scratches. Colour ivory-white, Bpire high, narrow, with per- 
fectly straight conical outlines. Afew truncate, and then finished 
with a slightly depressed mammiUate, glossy, pure white tip, con- 
sisting of a whorl and a half, which is straight on the top and not 
oblique. Whorls 9, straight or just faintly concave on the side , 
slightly scalar as they rise out of one another. The base is not 
in the least contracted, and is barely convex. Suture only re- 
cognizable from the slight shoulder of the wlioid below it. Mouth 
small, angularly oval, with a blunt and laterally directed point 
above, and an oblique canal in front, which, relatively to the size 
of the mouth itself, is very large. Outer lip very straight, being 
neither incurved nor patulous, except round the edge of the 
canal, where it is slightly so. Pillar very short and conical, witli 
an. abrupt little, broad, parallel- sided style, with a very oblique, 
fine, rounded edge, and ending in a fine point on the left. Inner 
Zip a fine glaze on the body and edge of the pillar. H. 0*10. 
B. 0*06. Penultimate whorl, height 0*028. Mouth, length 
0*03'9, breadth 0*028., ■ 

This is a peculiarly beautiful shell, and, like Q. mamillanum 
from the same locality, departing widely in sculpture from the 
' coarse lype, common to the' .genus. Prom that species it differs 
markedly '.in ', its being much '■ stumpier , in form and in .the carina 
Ibeiiig placed at the top and not at the bottom of the whorls. 

■ .Prom miM-pierum;m deep-sea form, and which it also Te-' 
sembles slightly, it differs in being stumpier and in having a much 
■blunter and shorter apex. 
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17, Cebithitjm (Bittittm:) oosimekse, n. sp. 

May 14, 1875. Oosima, Japan. 

Shell. — ^Sinall, bi'oadisli, conical, pointed, wliorls angiilated, 
semi-imbricated, corrugated longitudinally, not reticulated, tuber- 
cled, varieed, tbin, brownish grey, with white and brown spots. 
Setdpfure. Longitudinals — ^there are on the penultimate whorl 
13 depressed, rounded, slightly oblique ribs or corrugations, 
parted by furrows, shallow, rounded, and narrower than the ribs. 
These ribs diminish in number upwards on the spire, down which 
they run from whorl to whorl, with a slight oblique twist from 
left to right. On the last w'horl one of these is strengthend into 
a feeble varix, but the rest become increasingly inconspicuous, and 
at last scarcely recognizable ; on the base they are still traceable 
as faint corrugations. Spirals — each whorl, at about one fourth 
of its height from the suture, projects in an angular cariiiation, 
which carries a small, hut distinct rounded thread, rising into 
transYerse tubercles where it crosses the longitudinal corrugations. 
Above this carinal thread there are four very small fiat spiral 
threads, equal, and equally parted by three small furrows, in each 
of which lies a minute spiral thread. The furrow which separates 
the lowest of these four spirals from the carinal thread is plain, 
having no minute spiral in it. Below the carinal angulation the 
whorls are constricted. Within this constriction there are on 
each whorl two small alternating furrows and threads, then a 
comparatively broad and deep furrow, below which a small spiral 
thread lies immediately at the suture, but above it. It is this 
suprasutural thread which forms the edge of the base, and is there 
nearly as strong as the carinal thread. Its inner side is defined 
by a strongish furrow, within which the whole base to the point of 
the pillar is covered with small alternating threads and furrows, 
in number about 9, of which the first and the fifth thread are a 
little stronger than the rest. Besides these, the whole surface is 
microscopically covered with sharpish spirals and slight lines of 
growth. These last are veiy distinct toward the point of the 
pillar. Colour brownish grey, with porcellanous white spots 
where the spirals cross the corrugations, and with a good deal of 
suffused ruddy brown, especially on the base and about the 
suture ; the edge of the pillar is deeply tinged vrith this colour. 
Spire pointed, conical, with straight profile lines, angulated by 
tbe pagoda-like projections of the whorls at the carina, and their 
constrictions below this into the suture, Apeso small and rounded. 
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WJiorls 11, of very gradual and regular increase, straight on the 
side, contracted upwards into the suture, and overhung by the 
projection of the preceding whorl above. The base is conical 
and very slightly concave. Buture invisible, though the situation 
is strongly defined hy the suprasutural furrows. Moidh rather 
large, oval, bluntly pointed at the upper outer corner, and with a 
small open canal beyond the point of the pillar. Older lip thin, 
corrugated, slightly expanded above, extremely patulous and 
projecting on the whole base, slightly pinched in at the side of 
the canal, advancing markedly beyond the point of the p)illar, 
with a patulous and very slightly reverted sharp edge round the 
canal. Pillar straight, prominent, rounded, not short, but not 
projecting so far as the outer lip j its edge is finely rounded, but 
not sharp ; its point is cut off quite straight, transversely, and is 
rounded. Inner Up a thin glaze on the body, hut wnth a dis- 
tinct edge, which is slightly thickened toward the point of the 
pillar. H. 0‘21. B. 0*084. Penultimate whorl, height 0*035. 
Mouth, length 0*06, breadth 0*047. 

The peculiar semi-imbricated growth of the whorls in this 
species recalls somewhat the curious C. dubium, Sow. ; but the 
species differ obviously in size, form, and sculpture. 

18. Ceeithihm (Bittihm) ctlthdbictjm, n. sp. 

April 17-18, 1874. Port Jackson, Sydney. 2-10 fms. 

SJiell, — Small, high, narrow, pointed, cylindrically conical, reti- 
culate, tubercled, strong, dark hrovrn. JScidpttire, Longitudinals — 
there are on the last whorl about 25 narrow, posteriorly convex, 
curved riblets, which cannot he followed from W'hori to whorl 
down the spire, and which hardly appear on the Base amidst the 
strong curbed lines of growth found there. These riblets are 
parted by squarish furrows about as broad as themselves. Spirals 
' — there are on each whorl three . pretty ■ equal, squarish, not much 
prominent, spiral threads, ' which . become prominent them selves ' 
and give prominence to the longitudinals hy expanding into 
round-topped tubercles as they cross 'the riblets j they, are parted 
hy furrows, which are of about the same breadth as themselves ; 
the sutural furrow is slightly deeper and broader xhan the others. 
'The' edge of the base is 'squarish, and is defined by' ' a' narrow'" 
sharpish-edged spiral thread. The base, which is fiatly conical, 
i's„ plain' but-for the. Imes .ef, growth ; the pillar ns defined by a " 
minute, sharpish^ spiral thread,.which , runs round its " bas'c and 
meets the slit of the cauaL Besides these the whole surface of 
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the shell is mieroscopicallj scored witli irregular lines of growth 
and fine spiral scratches. Colour dark ruddy brown, miiform all 
over. Spire high, narrow, pointed, with straight but slightly an- 
gulated contour lines. The first eight whorls expanding regularly, 
so as to form a minute cone, while tiie last four expand more 
slowly, so as to give more of a cylindrical shape. Apex small, 
hlimt, rounded, slightly oblique, and a little immersed. Whorls 
13, fiat, except the last, wdiich -is slightly convex, with a somewhat 
flat hut conical base. Suture in the bottom of a deep fuiTow is 
concealed by a projection of the inferior whorl. Mouth oval, with 
a small rounded sinus at the upper outer corner, and a largish 
and deepish canal running in behind the pillar. Outer lip not 
expanded, deeply corrugated by the ends of the spirals, with a 
deep Y-shaped fissure forming the canal. Fillar straight, not 
short, pretty strong, with a rounded, narrow, twisted edge, and a 
small hut not sharp point, which is very slightly reverted. Inner 
lip little more than a film on the body and pillar. IT. 0'27. B. 
0’064. Penultimate whorl 0*031. Mouth, length 0’042, breadth 
0*028. 

19. Ceeithihm: (Bittium) abeupthm, n. sp. 

St. 75. July 2, 1873. Lat. 38° 38' F., long. 28° 28' 30" W. 
Eayal, Azores. 450-500 fms. Sand. 

Shell. — Small, narrow', conical, blunt, in general form very like 
a decollated CerUhiopsis metaxa^ solid, translucent, white. Seulp- 
iure. Longitudinals— there are on the last whorl about thirteen, 
on the earlier, fewer longitudinal ribs, which are low and narrow, 
and are parted by flat and broader furrows. They come dowm 
the spire, from wiiorl to w^horl, with a strong sinistral twist. The 
embryonic whorls have ten or tw^elve small ribs. Spirals— ex- 
cept on the first two whorls there are on each w^horl four narrow, 
rounded, prominent spiral tlu’eads, which rise, as they cross the 
longitudinals, into pointed high tubercles. The furrow^s which 
part them (except that between the third and the fourth) are 
narrower than th^ spirals. The highest of these spirals is the 
weakest and least prominent, being pinched in by the superior 
contraction pf the whorl into the suture. Close above this highest 
spiral runs the suture. The base of each whorl is roundly but 
rather abruptly contracted, so that the sutural furrow has its upper- 
side abruptly, its underside gradually, declining. The base, which 
is oblique, concave, and contracted, has a strong plain spiral thread 
round its edge, and a very minute thread encircling the base of 
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the pillar^ the scar of the siphoaal cut. Besides the larger sys- 
tems of sculpture, there are some faint and irregular traces of 
microscopic rounded longitudinals and sharper spirals. Colour 
translucent white. Spire high, narrow, with very straight out- 
lines, and scarcely contracted. Apeoo excessively blunt and 
abrupt, the extreme point being rounded and barely rising into 
view; it is quite smooth and polished. The second whorl is 
longitudinally ribbed and polished; on the third the ordinary 
sculpture begins. Whorls 11, convex, constricted suddenly 
below and gradually above. Suture excessively minute and faint 
in itself, but its place strongly marked by the constriction of the 
whorls above and below. Mouth very small, oval, perpendicular, 
pointed above, and with a large open rounded slit in front, whose 
edge is hardly reverted. Outer lip thin, advancing on the base 
much beyond the point of the pillar. Inner lip a thin glaze, 
with microscopic corrugations on the pillar. JPillar very short, 
with a broad base spreading out to meet the outer lip, straight, 
with a broad but sharp point. H. 0‘23. B. 0*05. Penultimate 
whorl, height 0*08. Mouth, length 0*028, breadth 0*02. 

This species in general aspect is very like Gei'itMopsis metam^ 
della Chiaje, but differs in not having the sharp sculptured apex ; 
the whorls, in consequence of the sutural contraction, are nxQi:j8^ 
rounded ; the longitudinals are swellings of the whole shell, not, 
as in that other, mere projecting tubercles ; the spirals are more 
definitely continuous ; the longitudinal rows of tubercles run 
less definitely from whorl to whorl, and have a strong sinistral 
twist as they proceed down the spire, while in 0. metaxa their 
continuous lines are very straight. 

20. Ceeithihm (Bittium) belicatto, n. sp, 

' St. TfS5. Oct, IS, 1873. . Mghtingale Island. IVistao da, ' 
Gunlia Islands. . 100-150 fms.- ■■ ■ 

SIielL-—Bm.ally narrow, conical, blunt, with slightly convex out- 
lines, rather tumid on the base, ribbed, biit not reticulated, thin, 
translucent, glossy, white. Sculpture. Longitudinals — there are ,' 
on each whorl about 17 narrow, straight, rather tumid ribs, 
parted by furrows of about the same breadth. These ribs run 
straight down the spire, hut are on the body-whorl slightly ob- 
lique, This whole system of ribs and farrows ceases abruptly at 
the edge of the base through a levelling up of the surface. There 
are many microscopic rounded lines, which are most distinct in 
the. furrows, hut. especially. on the base. Spirals— there are faint ■ 
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and iiiinnte spiral threads, best seen near tlie suture ; and there 
are also indistinet close-set microscopic threads. The base of 
the pillar is encircled by a minute sharp thread, which is the 
scar of the siphonal cut. Colour clear, translucent, and glossy 
white. Bpire high, narrow, with slightly convex outlines, W'hieh 
are strongly impressed at the suture. Apex rather abrupt, blunt 
and rounded ; the extreme point hardly rises above the general 
curve. Whorls 9, rounded, but a little flattened on the sides, and 
constricted at the top and bottom of each ; they are of slow and 
regular increase ; the last is a little larger in proportion than 
the rest. The base is rounded and a little tumid. Suti^re, a 
minute line lying in a deep, open, and rounded depression. 
Moicth hliiritly pointed above, with a rather broad rounded open» 
ing for the canal at the side of and behind the pillar. Older lip 
rounded, slightly incurved above, patulous and projecting on the 
base, slightly retreating towards the canal, the edge of which is 
straight all round. Fillar rather short, but not stumpy, scarcely 
at all twisted, and very little truncated, the end being very much 
rounded, though there is a slight point on the left side. Inner 
lip. There is a very thin glaze on the body, which runs straight 
out on the pillar with a thinnish, but distinct edge. H. 0T33. 
E, 0’04. Penultimate whorl, height 0*02. Mouth, length 0*0B, 
breadth 0*019. 

In many of its features this sheE is like a minute Terehm, but 
the form of the whorls rather suggests GerUJikmi. Unfortunately 
the canal is slightly chipped. It is much smaller than OerifM-^ 
opsis costichta, Mdller ; the ribs, too, are much smaller and the 
apex is more turbinate. Than Ceritlmmi 
this species is much slimmer, and has not the well-marked 
spirals. 

21. Oeeithiijm. (Bittium) aedohium, n. sp. {anlovios^ belong- 
ing to a I^igbtingale.) 

St. 135. Oct. 18, 1873. ISTiglitingale Island. TristSo da 
Cuiiha Islands. . 100-150 f ms. 

MeZ.7.*-~-Sinall, narrow, conical, blunt, with faintly convex oiit- 
Imes, which are deeply broken at the sutures, rather abruptly 
truncate at the base, reticulately tubercled, solid, translucent, 
glossy, white. Longitudinals--there are on the last 

, * Er. Gwyix I effreys ' assures 'me this species of W oodwarcl is really' the , same 
as the Ceritlmpsis msMatcc, Moll, lliot having opportunity now of comparing 
them, I state the fact on his authority. 
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wBoii 19 rows of small, narrow, but longish, rounded, ratlier 
coarse tubercles, parted by furrows, wbicb are sliallow, rather un- 
equal, and fully broader than the ribs. There are over the whole 
surface fine irregular lines of growth, which are, as usual, 
strongest on the base. Spirals — on all but the first two whorls 
there are three spiral threads, which rise into tubercles as they 
cross the longitudinals ; they are parted by deep narrow furrows ; 
of these three the two lower are strong, the upper of the two 
being a little the stronger and more prominent. The third and 
highest spiral is not materially smaller than the others, but is 
much less prominent, the whole whorl being at this part con- 
stricted. The suture lies immediately above this spiral. Beneath 
the lower spiral the whorl is shai'ply constricted, and a very 
minute plain spiral lies in the bottom of the furrow and imme- 
diately above the suture ; this minute spiral is the edge of the 
strongish spiral which encircles the base. Eound the base of the 
pillar is a minute sharp spiral thread, which runs round the back 
into the columellar canal. There are microscopic spirals over 
the wdiole surface, Ooloxir pure translucent white. Epire is high 
and narrow ; its outlines, which are a good deal interrupted by 
the sutural constriction, are slightly convex. of 1| whorls, 

is tumid, bluntly rounded, a little oblique, and glossy white. 
Whorls 9, rounded, contracted above and constricted below. 
The base is rather truncate and rounded. Suture very minute, 
but well indicated by the broad open furrow in which it lies. 
Mouth oval, little pointed above, with a small well-rounded canal 
at the pillar. Ouster lif sharp, scarcely incurved above, not pro- 
minent, hut patulous below, angulated at the corner of the canal, 
round which it is scarcely reverted. straight, prominent, 

.and pretty strong, with a , sharp twisted edge at its point*.. Inner 
a mere .glaze, on the body, but. forming a thin distinct .edge 
.along' the; length', of tlie^ pillar. M, 0T7., B., 0*057. Penulti- 
mate whorl, height 0*082. ' Mouth,- length 0*089, breadth 0*025* 
This species is inore-. like OeritUtm cmctmi^ W.^ and 0. depmpe'-^ 
than any .thing else 'I know. ■ ■' .These are both Madeiran 
'-.species.,, , Its wliorls -are much.more rounded than in either of these, 
i The.base is not produced into a rounded'- cone, as in -d eimtum, hut" 
is' rather abruptly: truncate, and,„very- slightly contracted it is 
also plain,' and,' has not the .'spiral -.threads which appear' -on these 
- two „ spe.eies. ^ ; Th'e ; .contraction - - of the - whorls . into'' - the ,' ... suture 
makes -the-; outlines -of ' the spire '.very .-different,,' and -'- the., -apqx ' 
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(wliieli, as in tlie case of these two species, is mammillate and dis- 
tinct from the acute ibrm of G* reticulatmt^ della Chiaje) is more 
oblique than it is in these. 

The last four species, O. cylindricum^ C, abmptiim^ 0. delicatum^ 
and O. aMoniu7n, I keep here together. They have uiideniablj the 
deep oblique siphonal cut on the base toward the point of the 
pillar which is a very marked feature in Ceritliio])sis ; but the 
form of the canal is very variable in all the group, and the elon- 
gated and sculptured apex, which is a still more characteristic 
feature of Geritliio^Bis^ is wanting ; and thus, in the absence of the 
animal and operculuio, I prefer classing them as above with Bit- 
timn. I confess, however, that on both of these grounds Ceritlii- 
opsis costulafa, Moll., seems quite as doubtfully entitled to rank 
as a CeT'ithiopsis. 

Litiopa. 

LiTIOPA (?) LIMMIEOEMIS, n. Sp. 

St. 144 c. Dec. 27, 1873. Lat. 46^ 48' S., long, 49' 30" E. 
Prince Edward Islands, between Cape of G-ood Hope and Xer- 
guelen. 50-150 fms. 

Shell. — Obliquely ovate, thin, smooth, wdiitish, horny, with a 
slight, almost covered umbilical chink. Sculpture. There are many 
faint oblique lines of growth, hut none other of any kind. Colour 
whitish, horny. Spire conical, slightly scalar. Ape^v small, but 
bluntly rounded, and neither sharp nor sculptured. Whorls 3|, 
of regular, but rather rapid increase, a little tumid, and convex, 
but fattened, in a line parallel to the axis ; the base is tumid 
and somewhat produced. Suture strong, impressed, and almost 
a little canaliculate. Mouth perpendicular, oval, not at all 
pointed. Outer lip thin, a little incurved above, slightly patulous 
in front, and projecting beyond the pillar, between which projec- 
tion and the pillar it retreats as a slight and open sinus. Pillar 
perpendicular, a little hollowed, twisted, and truncate. Inner 
lip spread out over the body- whorl and behind the pillar, so as to 
conceal and almost close the umbilicus, below which it crosses, 
with an oblique thin edge, to join the front of the pillar below its 
twisted' truncation. ■ Umbilicus not small in itself, but' almost 
quite' hidden. H. 0*089. , B. 0*06, least 0*047. ' Penultimate 
whorl, height 0*02. Mouth, length 0‘052, breadth 0 * 039 . 

'This 'is 'another of the^ unsatisfactory cases, where a spe'eies is 
classed under a genus for want of a better. The texture of the 
shell is somewhat like, that of Xiifehj?^, ',but it utterly,' wants ' the 
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pointed and sculptured apex ; tlie truncation of tlie lip is blunt, 
and tlie species mucli more resembles ^LimncDct than any thing else. 
There are no varices, nor any thickening of the outer lip, to connect 
it with Alciha (see Adams’ ^ G-enei'a,’ I. 241, and Ann. & M.ag. Nat. 
Hist. 1862, X. 294, and E. A. Smith, P. Z. S. 1875, p. 537) ; and 
the truncated column distinguishes it from Dicilcu Of course if 
Alala {Bialci) ^icta. Ad., with a faint approach to a truncation, 
may be admitted to the subgeims whose eliaraeteristic features 
already at each important point contradict those of the genus 
itself, it is hard to say what may or may not he united to so 
elastic a group ; hut it seems safer at present to classify this 
species as a Litiopa^ to which, at the same time, I do not believe 
it to belong. 

Cebithiopsis. 

L C. halteataj n. sp. 2. C. fayahnsL% n. sp. 

1. Gebithiopsis balteata, n. sp. 

July 29, 1874. Levuka, Fiji. 12 fms. 

Shell — Small, dumpy, oval, reticulate, tubercled, strong, yellow, 
with an inferior brown band. Smlpture. Longitudinals— there are 
on the last whorl about twenty rows of tubercles, parted by narrow, 
deepisli furrows ; they diminish in number on tlie upper wliorls, 
but run very straight from wlioid to whorl down the spire ; they 
are largest and most widely parted on the penultimate whorl, 
being rather crowded and narrow on the last. Spirals — on each 
whorl there are two broad sjhral threads, which rise into coarse 
rounded tubercles, of which the upjier row is the atroiigcr. The 
lower row is coloured brown. They are parted by a strong 
furrow. On the last whorl the upper spiral divides in lo two 
rather feeble ones, and the tubercles on the brown S|)iral diminish 
in size.. On. the contracted base is'. 'a '.small 'furrow, W'itliin which 
.is & spiral 'broken into ha.fc .round' tubercles. ‘Witl,iin this is'/a,' 
sqii,arish-c.ut: furrow, .and wd'thiu'.this" a smalt spiral forms', tlio bjiso 
of the pillar, which hardly projects beyond it. l^he whole suriac3e 
of ' the shell. is microseopi'cally', .cross-hatched wi'tli longitudinal 
lines of .'growth and' spiral .scratches. These latter are' strong on 
the, 'point .of .the 'pillar. , €oloii>r is yellowish ,wliite, wd'th/a broad.lsli ' 
"■spiral, band of browm,. which, embra'ces ''''the whole lower spiral 
The, whole surface is , in this 'way' .pretty equally, "divided between 
a white and a.browm spiral band.". The brown colour is' probably, 
'more crimson when the shell is. fresh.' Spire is' short, eontra.cting 
'.rather''.' abruptly, with a eonvexly ■■.'cur.ved. contour. ' ,' ■' brakenv . 



MOLIUSOA OS' TUB ^ CBLALLEKaEE ^ EXPEBITIO^T. 125 

Whorh 7^ excluding tliose of tlie embryonic apex, flat-, contracted 
upwards on tlie spire, on the base contracted downwards and 
produced. But are invisible, in the bottom of a deep narrow 
furrow. Mouth minute, roundly oval, with a rather large round 
canal, which turns in at the back of the pillar. Oihiev lip con™ 
tracted. Fillar very short, strong, rounded and pointed. Inner 
Up thick and strong, and on the pillar projecting so as to leave 
rather a deep fissure behind it. H. 0'087. B. 0*045. Penulti- 
mate whorl, height 0‘019. Mouth, length 0*016, breadth 0*014. 

This beautiful little species very much resembles G, pulchella, 
0. B. Ad., from the "West Indies; but that is a slenderer shell, 
being longer in proportion to its breadth, and has a longer pillar ; 
its whole system of sculpture also is more delicate. 

2 . CeEITHIOPSIS EATALEKSIS, 11. sp. 

St. 75. July 2, 1873. Lat. 38° 38' hT., long. 28° 28' 30" W. 
Eayal, Azores. 450-500 fms. Sand. 

Shell, — Small, narrow, conical, not contracted on the base, reti- 
culated, tubercled, with a marked sutural furrow, of a light ruddy 
brown. Beulpture. Longitudinals — ^tbere are on tlie last whorl 
from 15 to 25 small, straight, longitudinal ridges, parted by 
narrow deepish furrows ; they cross the whorls a little obliquely, 
and run pretty straight down the spire from whorl to wdiorl, 
with a slight sinistral twist. Spirals — there are on each whorl 
three equal rounded threads, which rise into rounded tubercles 
as they cross the longitudinal ridges ; they are parted by rather 
narrow and deepish furrows. The bottom of each whorl is very 
slightly constricted into the sutural furrow, which is thus a 
little more distinct than the other furrows 4 and from this the 
succeeding whorl projects with a very straight and perpendicular 
edge. This furrow encircles the edge of the base, wliicli is 
sharply defined and contracted by a spiral thread, whose rounded 
edge projects a little prominently on the inner side of the furrow. 
On the base the microscopic markings, irregular hair-like lines 
of growth, and very faint spirals are most visible. Oo/owr uni- 
form light ruddy brown. Bpire high, narrow, pointed, very 
slightly scalar, with very slightly convex contour lines. Apex 
broken. Whorls (excluding the embryonic) 11, straight, or very 
slightly convex on the side; the base is very flat and hardly 
conical. Bidure onlj recognizable from the furrow in which it 
lies. Mouth ybtJ' small, narrowly oval, with a small, but well* 
marked Binus at its ; upper ' outer comer, and with a largish and' 
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deepisli canal turning in behind the pillar. Outer Up not e:^- 
panded above^ and but little so on the base ; strongly furrowed 
by the spirals of the sculpture. Fillar short, stoutish, w^ell 
rounded, fine-edged, obliquely truncate, and sharp-pointed. Inmr 
li]} a thin glaze on the body, but becoming thicker toward the 
point of the pillai’. H. 0*173. B. 0*04. Penultimate whorl, 
height 0'02. Mouth, length 0*029, breadth 0*015. 

This species seems to be somewhat variable in size, one of the 
five specimens which represent it being a good deal larger than 
the rest, with the same number of whorls. Another specimen is 
more dumpily conical. 

It has some resemblance in a general way to C. metaxa^ della 
Chiaje, but in that the contour lines are more regularly conical, 
the spire is not at all scalar, the whorls are convexly rounded, 
there is no deep sutural furrow, the tuberculations are long 
across the shell, and each whorl has four, not three spirals \ the 
form of the base is a good deal like, but the pillar is shorter, 
stronger, straighter, rounder, and has not the sharp flanged edge 
of that species. Prom (X tul}ercularis,M.OTi%,^ which it resembles 
in sculpture, it differs not only in its slender form, but in tlie 
absence of the circumcolumnar thread on the base. 


Note on an Abnormal (Qiiadriradiate) Specimen ol Amhlppmustes 
formosm. By Prof. P. Jeefbbt Bell, M.A., P.E.M.S. 

[Read April 15, 1880]. 

(Plate V.) 

Ir is now forty-three years since that accurate and painstaking 
zoologist Budolph Philippi described a monstrous specimen of 
MeUnm melo which was especially remarkable for the escentric 
position of the mouth and of the anus, and for the almost com- 
plete disappearance of one of the five segments of which the test 
of every Echinid is typically composed. Being at present en- 
gaged in an examination of the group to which the name of 
TemnopleuridaA lias been applied, I have, among oiliers, taken in 
hand the three specimens of Aniblppueu/stesformosus, wliich, named 
by Prof. 'Alex. Agassiz,' have come'as an earnest of the harvest of 
the ‘GhaEenger’ Expedition. The smallest of these at once 
arrested my attention by the curious asymmetry which revealed 
* Arch, fur Ratiirges. iii. (1837), p. 241, p]» Y. 
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itself even to tlie toucli ; when the spines, light green at their 
base, were removed, I saw, what indeed I had long hoped to see, 
evidence that even among the regular Echinoidea circumstances 
may obtain which lead to the incomplete development of that 
pentamerous arrangement of parts which is the general rule 
among the Echinodermata. Just, however, as in Dr. Philippi’s 
Holdfius onelo, indications of the fifth segment can be observed 
on the actinal surface, though they are not so well marked as in 
that form, for there is, apparently, no representative left of the 
interamhulacral series, and there is not so large a number of 
ambulacral pores. 

Adopting the ordinary mode of orientation of the test, or, in 
other words, regarding the madreporic plate as being placed in the 
right anterior interambiilaerum’^', we find that the ahactiiial region 
has been pushed backwards, and that it is some of the parts on 
the left side of an axis drawn through the median ambulacrum 
anteriorly and the median interambulacrum posteriorly that have 
undergone loss. Closer examination reveals the fact that it is 
here, just as in Uclimus melo, the left anterior segment or area 
which has thus suffered: the actinostome has been pushed for- 
wards and to the left. Turning now to the abactinal region, we 
find that it is composed of ten plates. This is especially intei^est* 
ing, inasmuch as Philippi’s specimen presented a tetramerous 
arrangement of the plates of the abactinal area The two genital 
plates in the modified area are small, the ocular between them has 
become considerably enlarged, is obtusely triangular, and has its 
apex directed downwards. About nine plates down the side of the 
test the characters of the bare median space alter in charactezv: 
there is a moderately sized and then a large tubercle ; about 
halfway between these and the regular row of primary tubercles 
there is, on either side, a sutural line; and the two lines unite 
above tbe just-mentioned moderate tubercle ; so that, as it seems, 
a wedge-shaped piece is intercalated into the side of the test ; 
and we have first a large single plate, and then, as is shown by 
the presence of three primary tubercles on either side, there 
are three pairs of coronal plates, while on either side of these 
there are seven pairs of ambulacral pores. 

Erom this description it should be apparent that at a*eoiaipara- 

^ The magnitont researches of Loven coufirni the resiilts of earlier Eohi- 
nologists. “Etudes sur les Echinoides,” Xongl. Svensha Veteusfcaps-Akacl, 
■ Hand. Band, ii .no. 7 (1872). ' 
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tiyely early period in its life-Mstory the specimen of Amlly-- 
fnemtes now under description met with some powerful external 
influence^ which affected the development of one of its five aresB ; 
the plates that had been formed were, with tlie growing down of 
the neighbouring plates towards the actinostome, gradually forced 
down and off. At the period of its capture some three pairs of 
complete plates remained to give an indication of its experiences ; 
had its capture been a little delayed, the plates of the fifth 
segment or area might have been completely forced olf ; and a 
specimen which -would perhaps have been unique among recent 
forms -vtnnid have been collected by the officers of II.M.S. ‘ 01ml- 
lenger.' 'What has been xmevented here may, however, some day 
happen. One such test has already been preserved as a fossil. 
This, fortunately for the credit of science, came into the hands of 
Hermann von Moyer, who, far from elevating it into a new genus, 
put oh record his belief that it was not even specifically separable 
from the CularUes of Goldfuss, Von Meyer’s spe- 

cinien does not ax)pear to have presented any indications of 
injury. The chief object of the present communication is to make 
any other course than such as this extremely difficult. The zoo- 
logist who proposes to differentiate a qnadriradiate species, on 
the ground of the absence of one area, will first have to show that 
the specimens in his hands have not suffered from some accident. 

With more or less reason, some naturalists have looked on the 
possession of other than five rays as a character of some specific 
value among the Asterida and Ophiurida, and have considered 
that, on account of its greater rarity among the latter, it is of 
greater value as a mark of distinction. There is much to be said 
for this view, but it must not be carried too far; and even with- 
out the restrictive influence of Dr. Philippi’s abnormal UeJiimm 
meh and this A. formosus, a naturalist -woukl be hardy indeed 
who would ascribe to a difference in the number of rays of a 
regular Echinid any other value than that which is justly due to 
an interesting accident. 

Dr. Philippi, indeed, concludes his notice of his inonstrous 
"form 'by saying,. Ueberhaupt seheint bei den' regelmiiasigen 
Echiniden die Hatur nicht seiten wenig auf die Symmetrie cler 
einmal vorkommenden Organe zu geben; and he instances the 
four anal plates of MeUnocidaris and the strange elongation of 
. ■Mldnomefra.' As to the former case, on which I will now only 

^ Hova Acta Teop.-Oar. Acad, xviii. i. (1836) p. 287. 
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make any okservation, it may be pointed out tliat tlie anal plates 
are liardly to be compared witb any part of the corona or of tbe 
genital or ocular plates. The anus is, as Prof. Loven tells us ^3 
^^produit par une resorption locale de la substance calcairef’ 
even if the anal plates have a deeper morphological significance, 
they are not so constantly four in FcMnocidaris as has been 
ordinarily supposed t. 

The pentamerous arrangement of parts in the regular Echinida 
is, then, only disturbed heretofore in one examplej ; information 
and specimens are, however, at hand to show how this may have 
hap] 3 ened ; the rarity of any divergence from this five-part dispo- 
sition, in face of the mimerons variations w-hich occur in other 
Echinodermata, will doubtless become more and more important 
as a factor in determining the genealogical history of the group. 

The following are the more important measurements of the 
specimen (in miliims.) : — 

Diameter. Height. Abactinal area. Anal area. Actinostonie. 

13-5 11 3-5 1 5-5 

The specimen was collected at Station 162 (off East Monccniir 
Island ; depth 38 to 40 fathoms). 

BESCEIPTION GF PLATE V. 

Eig. 1. Test, seen from abactinal surface. 

2. Test, from actinal surface. 

S. , Apical area. 

The lettering to the aboTe figures applies as follows interambulacral, 
ap, ambiilacrai plates ; niadreporic plate ; 0 , ocular,^, genital plates. 

For figs. 4, 5, and 6, see Mr. Stewart’s paper, pesifeA 


* “ Etudes SUP les Ecbinoides,” Eongl. STensh.Vetensk.-Alad, Handl, ii. no. 7, 
p. 90. 

t Proc. Zool. Soc. London, 1879, p. 436. 

t [Mr, Stewart’s example of an opposite bind of malformation w'as not bnown 
to me when this paper was written.] 
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Note on an Abnormal AmhJfpneusies grueus, Bj Chaexes 
Ste-waet, F.L.S., Lecturer on ComparatiYe Anatomjy St. 
Tbomas's Hospital. 

[Head April 15, 1880.] 

(Pmte V.) 

Heaeiko that Prof. F. Jeffrey Bell was about to give before this 
Society an account of an abnormal Amllypneustes, in wbicli tlie 
upper portion of an ambulacrum was deficient, with an associated 
abnormality of tbe apical system of plates, I tbougbt that a short 
note on a malformed Am'bhjp7ieitstes in my own cabinet might be 
o£ interest in relation to it. 

The specimen in question is one of the red-spined variety of 
which measures 16 millims.in height and 19| millims. 
in breadth. Attention is at once attracted by a crest-like eleva*- 
tion of what appears to be one of the ambulacra, which tbrough- 
out its entire length is raised above the general level of the rest 
of the corona. At the ambitus it measures 12 millims. in breadth , 
whilst the width of the four other ambulacra is 6| millims. On. 
examination, it is found that the increased size is really due to 
its being formed of two ambulacra laying side by side ; each, as 
usual, is composed of a double row of plates, with an ambulacral 
area and two poriferous zones. The areas and external poriferous 
zones are like those of a normal ambulacrum ; but the poriferous 
zones which touch one another are fused together, with the pores 
irregularly arranged. The combined poriferous zones are not 
quite equal to the sum of two normal ones, and they form the 
most prominent part of the crest alluded to. The apical system 
is quite normal. Owing to the close crowding of the tubercles 
and the slight development of the pits at the angles of the plates, 
the outlines of the latter were difficult to determine, 

.'.^'The.chief: interest,,, then, in- this specimen lies in "the fact of its 
' ;,abnorm,ality, being; iu' direct opposition: ,tO;' that described by Prof. 

- F. Jeffrey Bell (preceding ;paper}, namely,, instead of a.-reduetion 
We have here an increase in "the number, -of ambulacra, , The, .two 
cases well illustrate, Echinoid -irregularities, ' and may lead' to other 
■'instances being' noted. , , 

'DISOBIPTIOH^ V. ' - ■'■ ■ 

. ' . , ' Figs. -1, 2,, and 3 ' are referred ,to in Prof. - Bell’s' paper, mteh 
Fig. A Enlarged diagraminatio side riew of corona. A, ambulacra. 

5i Enlarged diagrainniatic aboral view. 

6. Portion of abnormal double ambulacrum, X 7| (semicliagrammatio). 
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OiiLimmcodmm mctoria^^ anew Hydroid Medusa of EresliWater. 

By Prof. G*, J, Allmaf, M.D., LL.D., E.E.S., President L.S. 

[Beceived June 14, 1880 ; Bead June 17, 1880.] 

I AM indebted to Mr. Sowerby, of tbe Botanical Society’s Gardens 
in Eegeut’s Park, for baying called my attention to tbe fact that 
certain mediisoid organisms bad shown tbemselves in the gardens, 
where they had become developed in great abundance in one of 
the warm tanks devoted to the cultivation of the 'Victoria regia. 

So startling a fact as the occurrence of a medusa in fresh water 
demanded immediate examination, and, through the kindness of 
Mr. Sowerby, I was enabled to make a careful study of the re- 
markable phenomenon to which my notice was drawn by him. 

A visit to the tank made apparent the correctness of Mr. 
Sowerby’ s observation, for the water, which had a temperature of 
86° Fahr., was literally swarming with little me dusjB, which varied 
in size from about a line in transverse diameter to nearly half an 
inch. They were most energetic in their movements, swimming 
with the characteristic systole and diastole of their umbrella, and 
apparently in the very conditions which contributed most com- 
pletely to their well-being. 

A closer examination showed them to be true bydroid medusae^ 
and revealed some very interesting structural features. The 
umbrella varies in form with the state of contraction, passing 
from a somewhat conical shape with depressed summit, through 
figures more or less hemispherical, to that of a shallow cup. The 
radiating canals are four in number and open into a wide mar- 
ginal canal ; and the manubrium is large and, when extended, pro-* 
jects beyond the margin of the umbrella j its lips are destitute 
of tentacles, hut everted and plicated (fig. 2). 

The marginal tentacles ai'e filiform; they are numerous, 
nearly 200 in old individuals, and are of unequal size. The longest 
and thickest correspond to the points where the four radiating 
canals open into the marginal canal. In each interval between 
these, 'and at equab distance from, one . another, occur, seven s.0.me- 
what smaller ''tentacles, and between 'these again other still s-inallei? 
'' .ones. The velum us .of moderate; width, and the .e,xtreme margin' 
of the umbrella is 'wavy and thickened 'and loaded with brownish-^ 
yellow pigment-e'elis. 

* Instesid, of ‘‘Victoria” Prof. Jjankester employs tlie spocific name 
after Mr. Sowerby, the discoverer of the medusa— a modification of the nomen- 
clature used above, which I am quite wilUhg to adopt 
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The iiiarginal hodies are about 128 in number, and consist of a 
highly refriiigent spherical corpuscle surrounded by a delicate trans- 
parent capsule. This capsule is very remarkable, for, instead of pre- 
senting the nsual spherical form, it is of an elongated piriform shape. 
Inits larger end is lodged the spherical refriiigent body, and it thence 
becomes attenuated, forming a long, thbular, tail-like extension, 
■which is continued into the velum, in which it runs transversely 
towards the free margin of this membrane, and there, after becom- 
ing more or less convoluted, terminates in a blind extremity (fig. 3). 

The reproductive sacs are borne on the radiating canals at a 
short distance beyond the exit of these from the manuhriiim. 
They are of a piriform shape, and spring by their narrow ends from 
the canal, whence they hang down free into the cavity of the um- 
brella. Their colour is a brownish yellow, derived from the 
pigment- cells developed in their endoderm. 

The manubrium is of a similar brownish -yellow colour, due also 
to the pigment-cells of its endoderm. ^ - 


The following notes have been made 
since the above was received: — 

The attachment of the tentacles is 
peeiiliar. Instead of being free con- 
tinuations of the umbreila-margm, they 
are given off from the outer surface 
of the umbx'ella, at points a little above 
the margin and at three or four different 
levels. From these points, however, each 
may he traced centrifugal ly in the form of 
a ridge as far as the thickened umbrella- 
margin (fig. 1). This ridge consists of the 
proximal portion of the tentacle, which is 
here adimte to the outer surface of the 
umbrella. It holds exactly the poBitioii of 
the. “ Mantelspangen,” ovjporonWy so well 
developed in the whole of the iSFarcbme- 
dusa of TIaefcel and in some genera of his 
, ' Trachomedusa*. Its ■ structure, however, 
differs fr om that of the tme which 

are rib-like lines of thread-cells marking 




mi 

I'A. 


m . . I’ r’ 

DiagrnruuinhV. moinfUoiial 
aeotion of Medusa tJu'Oiigk a 
radial oaUal. 

umbrella;' tluc1f<3nod 
and pigment, ed margi'n ; ■ .-y, 
velum ;'i, lithocysb ; r,.radiiil. 
■canal; e,' circular canal; n, 
neipo-ring'; t, tentacles ;■ 
/, frenum. 


Bektaons oiLimmeodmm to the Trachoiuedusin are maintained by Prof. Lan- 
who refers the nm,dusa to the Tracbomedusal family 
for lnae lT, 1S80, and his paper of the same date read at the Boyal Society. 
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tlie patli travelled over by tbe tentacle as its insertion moved in 
the course of metamorphosis from the margin of the umbrella to 
a point at some distance above it; while in Lhnnocodkim the 
ridges are direct continuations of the tentacles, whose structure 
they retain. They suggest a comparison with the root-like con- 
tinuation of the tentacles, whichi are plunged into the substance 
of the umbrella in the IN’arcomedusm and in certain Trachome- 
dusse. Just before reaching the margin they become narrower, 
and are ultimately inserted on the summits of the sinuses into 
which the thickened margin is thrown. The intrant angle between 
the free portion of tbe tentacle and the umbrella is rounded off 
by a frenum-like extension (fig. I,/’) of the outer epithelium of 
the umbrella. 

I could find no indication of a cavity in the tentacles, a feature 
in which they resemble the solid tentacles of the IMarcomedusse 
and Trachomedusa3. Instead, however, of possessing the peculiar 
axis composed of large cylindrical or disk-shaped cells laid one on 
the other like coins in a rouleau, which is so prevailing a character- 
istic of the tentacles in these orders, the axis is kere formed of an 
irregular tissue of polygonal cells. This pith-like axis is sur- 
rounded by a membranous tube (which probably consists of the 
‘fStiitzlamelle ’^with muscular fibres), and this, again, by a layer of 
f attened membraneless cells, whose confluent walls form a con- 
tinuous naked protoplasmic stratum, whicli is raised into nume- 
rous small conical elevations arranged somewhat spirally round 
the tentacle from its base to its apex. In each of these little 
protoplasmic tubercles are imbedded three or four very minute 
fusiform thread-cells, the distal ends of which may be often seen 
projecting beyond the summit of the tubercle. 

A further affinity of Limnoeodium may be traced in the direc- 
tion of Obelia, as shown not only by the tentacles being in both 
destitute of a cavity, but by tbe fact of their not being free in 
their entire extent, for in Obelia the basal end is plunged, in 
the form of a root-like continuation, into the substance of the 
umbrella. Though Obelia is in systematic descriptions included 
among the Leptomedusse, I have elsewhere pointed out indica- 
tions of affinity between it and the ISfarcomedusal form Cumna*, 
Its affinity wdtli the Trachomedusas is still closer ; but from both 
groups, as well, indeed, as from the Leptoniedusjn, a marked point 
of divergence is found in the suppression of a velum. 

]Sr otwithstanding the absence of a cavity, the tentacles of XmviQ:- 
British Association Beports for 1867* 
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eoclnm differ from tliose of tlieTracTiomedusiB aiidKjircomediisoB,as 
well as from Olelia, in tlieir great extensibility, the four primary or 
perradial teiitaeles admitting of extension in tlie form of loiig^ 
greatly attenuated filaments to several times the height of the ver- 
tical axis of the umbrella, even when this height is at its maximum, 
and being again capable of assuming by contraction tbe form of 
short thick clubs. Indeed, instead of presenting the comparatively 
rigid and imperfectly contractile character which prevails among 

Big. 2. 



The Medusa with its. tentacles extended, ■■and the umbrella in' a medium state 
of contraction. Magnified about 8 diameters* 

the TrachomednsJB ;and the Marcomedusa, the tentacfes' of, LimnO'^ 
cof^mTO^possessBs.great.a power of extension and, contraction as' 
may be found in those of many Iieptomedusm {Thmmantiim &c*) : 
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The four perradial tentacles contract independently of the others^ 
and seem to form a different system. 

The outer surface of the umbrella (exumbrella) is covered with 
an epithelium composed of flattened hexagonal cells, with very 
distinct and brilliant nucleus. The subumbrelia is also covered 
with an epithelium formed of broad clear hexagonal cells, in which 
the nuclei are distinct, but the cell-boundaries far less obvious 
than in the outer epithelium. 

Between these two layers is included the gelatinous substance 
of the umbrella. This is a clear homogeneous mass with stellate 
cells scattered through it. The stellate cells consist of small 
spherical masses of granular protoplasm, destitute of a membrane, 
usually containing a vacuole, and emitting from two to six long, 
radiating, very slender, simple or branched processes, which are 
extensions of their granular substance. 

The manubrium is composed of an outer, clear colourless ecto- 
derm and an inner, coloured endoderm. The ectoderm is a con- 
tinuation of the epithelial covering of the subumbrelia, here much 
thickened, and consisting, like it, of hexagonal nucleated cells. The 
endoderm, in that part of the manubrium which lies between its 
dilated base and the mouth, is composed of narrow prismatic cells, 
whose long axes are perpendicular to the surface, and which con- 
tain granules of a yellowish-brown, or, in some specimens, of a 
greenish colour. The endoderm of the wide basal portion of the 
manubrium is very remarkable. It consists of a greatly vacuo- 
lated granular protoplasm, in which every vacuole contains a dis- 
tinct granular nucleus. These vacuoles may be regarded as re- 
presenting the cavities of so many membraneleBE cells whose 
boundaries, in consequence of the confluence of their walls, are no 
longer obvious. This form of tissue, which may be also found in 
the manubrium of other hy droid Medusje, passes into that formed 
by the prismatic cells of the rest of the manubrial endoderm. 

The radial canals consist of a thin ciliated endodermal layer 
continued from the endoderm of the manubrium and surrounded 
by a thicker ectoderm, which is composed of hexagonal nucleated 
cells and continued from its ectoderm. Between the ectodermal 
and endodermal layers is a distinct fibriliated layer, the fibres of 
which, after accompanying the: canal to the point where this 
enters the marginal canal, here spread out on either side and lose 
themselveS' in the subumbrelia. Beside these longitudinal fibres, 
the indications of a fibriliated tissue in the subumbrelia are very 
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indistinct — a condition wliiclx contrasts strongly witli the Mglily 
developed musculature o£ the subumbrella in the TracliomediisaB, 
The velum is composed of two layers of nucleated cells having 
between them an annular layer of muscular fibres ; while between 
the muscular layer and the lower or abumbral cellular layer are 
the marginal vesicles, with their caudal extensions running from 
the attached to the free edge of the membrane. 


Kg. 3. 



Part of the -margin, enlarged. 

m m m, thicivcned and simiated margin ; v v, veliim ; I, /, I, litbocysts ; r, radial 
canal ; c c, circular canal ; n, nerve-ring. 

The reproductive elements are developed between the endoder- 
mal layer (spadix) of the sporosac and its ectodermal layer. I 
believe they take their origin in cells of the endoderm. After a 
sporosac has become naturally emptied of its contents, it will be 
found that the space which these had occupied between the 
endoderm and ectoderm is now traversed by irregular bands of 
granular protoplasm, which extend from, the walls of the spadix 
internally to the ectoderm externally, being attached by their ends 
to both' these membranes. ■ Some of these bands are simple, others 
branched. '.They present here and there fusiform ■ enlargements 
irregularly distributed along their length. 

Tn. many instances a thin layer of clear spherical cells may be' 
seen still closely adhering to the' spadix,'' :These I, regard, as the' 
remain's of the sp'ermatogeiiic' tissiie j and their intimate, relation 
with; the walls of the /spadix, while they, are / separated by a wide,. 
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interval from tlie outer ectodermal walls of the sporosaCj is quite 
ill favour of the eiidoderm being the seat of their origin. 

The marginal nerve-ring can be traced running round the whole 
margin of the umbrella, and in close relation with the lithocjsts^. 
A filament is given off from it in each of the four interradial 
spaces, and thence ascends in the subumbrella between the radial 
canals. Ocelli are not present. 

The refringent body which occupies the interior of the litho- 
cyst consists of an aggregation of highly refringent spherical cor- 
puscles. I have counted from fi.ve to ten such spherules in a 
single lithocyst. This structure becomes very obvious in speci- 
mens which have remained for a day or two in a weak magenta 
solutionf. 

The generic characters of Limnocodiim may be brought together 
as follows “ 

Genus Limkocobium (\lfxv7)^pond, 

Sadial canals 4, each carrying a single reproductive sac ; manu- 
brium destitute of peduncle, 4-lipped ; marginal tentacles filiform, 
solid, very numerous, adnate to the outer side of the umbrella 
for some distance from their insertion into its thickened and 
sinuous margin ; marginal vesicles each sending into the velum a 
tubular extension, which terminates blindly at the free edge of 
this membrane. 

'S' The terms “ otoeysts ” and ” otolites,” employed for the marginal bodies Of 
a medusa, are very unsatisfactory. Their significance depends on the assumption 
that these bodies arc organs of hearing. Their being endowed with an auditory 
function, however, is very far from having been proved, Mr. Busk had long 
ago given morphological reasons for regarding them as organs destined to 
receive and transmit impressions of light, while the recent beautiful physiolo- 
gical experiments of Mr, Bomanes give results whicb point quite in the same 
direction. Though observation is thus in favour of ascribing to the marginal 
bodies of the Hydroid Medusae a photaesthetic function, the very convenient 
term of 'Tithocyst ” proposed for them by Prof. Huxley, involving, as it does, 
no idea of disputed function, may be adopted with advantage, 

t To this peculiar structure, of the otolite my attention was first called by 
,Mr. Busk. , 
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On an iiiiiisiial l^oian of the Greims Ilemtj)lioUs, Agasgs. 

By Prof. P. M. Maettk Ptocan, PIE.S., P.L.S., &c. 

[Bead May 0, 1880.] 

(PXiATE VI.) 

Amois^ost some dredgings from off tPe Agulhas Bank, south-west 
of the Cape of Good Hope, given to me by Hr. ’W’allieh, I found 
several small Ophiurans. One of them struck me at once as pre- 
seutiiig a ■\'ery imiisLial coinhination of structures. The disk was 
symmetrically plated above, the arms were almost moniliform 
and had a few spines projecting from their sides, and the oral 
apparatus, elongated downwards, had its teeth in close apposi- 
tion. A non- plated skin covered the interbrachial spaces ; and 
no proper mouth-papillse or tooth-papillss were visible. These 
characteristics were so suggestive, that a careful examination of 
the form was necessary. 

The specimen is a dry one and brilliantly white in colour. The 
disk is slightly pentangular in outline, and it is tumid above, 
■where it is covered with a few large and regularly placed plates 
united at their edges. 

There is a large central rosette occupying the greater part of 
the upper surface, and the central plate (a regular pentagon) is 
the largest. The other five which surround it are slightly smaller, 
and are united to it and to their neighbours by straight edges. 
Their external margin is curved, and they are rather unequal in 
size. , 

The radial shields are large, and some are separated, orally, by 
a minute triangular scale, vrhich is in contact witli one of the 
plates of the rosette ; but where this scale does not exist, the 
radial shields are united together, and are in broad contact with 
the outer rosette-shields. 

' ■ Their distal margin is' broad, sharp, and slightly incurved where' 
,.it arches over, the, upper ’Surface of the. arm. In the interradial 
..spaces there arC’ only two plates,, which are large, one , being in,' 
contact with the .rosette .and the other extendin,g .to the 'inargin of 
the.' disk, wdiere it ends in a sharp edge.-', - - - 

tlnderneath, the disk is more pentagonal in outline than when 
seen from above, and the margin is sharp and distinct. There 
are no plates . in 'the'interbracMal-spaeeS';-: but '.there' is a skin 
there, which- is covered with, a' very delicate cellular coat. 
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'The moutli-sliields are small and triangular in outline; they 
are about as long as broad, are pointed orally, and are outwardly 
curved distally. Their position is very oblique ; and their free 
surface passes downwards and inwards, so that the proximal end 
is on a lower plane than the broad distal curve. The sides are 
slightly incurved. 

The side mouth-shields are very small and narrow ; they do 
not meet orally, and they are as long as about one half of the 
side of the mouth -shield. Each supports a long and slender 
spinnle, which projects downwards and slightly outwards, and is 
situated at the end of the inner third of the shield and ab- 
orally to a large tentacular opening. The oral ends of the jaws 
are close together, and are on a lower plane than the side mouth- 
shields ; hence the jaws and the lowest true teeth project down- 
wards. Their mutual contact forms a small pentagonal area 'with 
curved edges, closed by the louver teeth *, and this is at the end 
of a process which projects downwards in consequence of the 
downward curving of the jaws. 

There are thus no true mouth-papillae, and tooth-papiilas are 
absent. The first tentacle-spine is not visible high up at the 
side of the jaw, and the spaces between the jaw-angles are nearly 
covered with a delicate skin. The lowest tooth of each jaw is 
in close contact with its neighbours ; they are all on a level 
plane and completely close the oral passage. The teeth are 
triangular in outline. The spaces between the jaw-angles are 
mere slits, and no tentacle passes through them. The first 
tentacle is in the place occupied in other forms by the second 
tentacle, and it is large and in relation to the spine on the 
side mouth-shield. This spine, according to ordinary termino- 
logy, would be a mouth-papilla, so that each angle has two of 
these. ' 

The arms, five in number, are unequal in size ; and there are 
only two joints within the disk, but they are broad, and encroach 
upon the interbrachial spaces. 

The first lower arm-plate is very small, and is faintly covered 
with the extension of cellular skin; and its shape is rather that 
of a hatchet. The distal edge is the broadest, and is curved dis- 
tallyjWhilst the inner ' or oral edge is narrow. The sides, , are' 
greatly incurved for the tentacular opening. The second plate, 
small and about as broad as long, is broadest aborally, where it is 
boldlj' curved* ■ It ,is narrowest orally, where it is in' relation' to 
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a space covered with skin between the side arm-plates. The sides 
are re-enteringly curved, and much of their space corresponds to 
the large tentacular opening. The third, fourth, and fifth lower 
arm-plates correspond in shape with the second; but towards the 
tip of the arm the plates become smaller and longer than broad 
and more constricted. 

The upper arm-plates are slightly broader than long, and are 
convex from side to side ; they are boldly curved distally, and 
their sides are outwardly curved. The first is hidden, and the 
second is partly hidden proximally, by the meeting of the side 
arm-plates. Towards the tip they become longer than broad and 
rather angular distally. The side arm-pfiates form much of the 
arm, and meet, both above and beneath the arm, along the median 
line, and they form a long cylindrical tip to the arm. They are 
narrowed just beyond the upper arm-plates ; they then swell out 
and have convex sides. They are long, down the arm, and three 
long, sharp, slender spines are on each near the disk; but further 
out two are seen on either side. The spines project outwards 
from the arm, and are as long as the side arm-plate, or longer. 
The lowest spine is the smallest ; and it is so placed on the 
lower aspect of the side arm-p)late as to occupy the position of a 
tentacle-scale ; it projects dowmvards and sideways. Beneath 
the arm the side arm-plates are large, and their length of median 
junction is greater than above. The first pair are large, are 
united orally, and in the midst, but at the distal end there is a 
space which has already been mentioned, and it elongates towards 
the tip of the arm. There are no proper tentacle-scales, and the 
tentacles are long and stout. 

The colour of the specimen, xvhich is dry, is white, and the 
upper arm-plates are beautifully cellular. 

The length of the specimen is about inch. 

Localitf. Agulhas Bank. Collected by Dr. Wallich. 

Altbougli the specimen to which this description 
alludes is young, it is not immature, except in regard to the ends 
of the arms. Its large plating on the disk, the naked iinder-disk, 
the downward projection of the oral apparatus, the absence of 
true nioutli- and tooth-jmpillse, the coznparative occlusion of the 
inteiangiilar spaces, and the close fitting of the triangular-shaped 
teeth, one and all, belong or relate to an GpMurid which has all 
its normal and most of the adult structxmes . 

The zoological position of the form is not without doubt; for 
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tlie classification of the Ophiiiroidea is at present full of anoma- 
lies, and the admission of nnnsiial forms into aiij group is beset 
with difficulties. The naked interbrachial spaces and the paucity 
of oral accessories (admitting, for the sake of argument, the spines 
on the side mouth-shields to be mouth-iDapillu ’*), and the gene- 
ral shape and anatomy of the arms, permit of the association of 
the species with Semipholis^ Agass. But the great plates on the 
upper part of the disk are not invariable in the genus, and the 
long curved and downward projecting jaws 'would be abnormal to 
it. This genus, however, is the most convenient, and therefore I 
place the species therein, subject to the concurrence or opposition 
of a classificatory dogma which insists upon the primary value of 
characters relating to the very variable dermal structures. 

But the zoological position is the least important part of the 
environment of this remarkable species. The 'nature of the so- 
called dental or “ chewing ” apparatus is full of interest ; and its 
consideration suggests the necessity of employing new terms and 
of deciding the physiology of the oral structures. 

The mouth-papillae of Ophiurans, whatever may he their num- 
ber, breadth, or length, should arise from the sides of the jaw- 
angles; and there are instances where they may originate at the 
junction of the jaw and the side mouth-shield. The origin of a 
mouth-papilla from the side mouth-shield alone is often seen, and 
it is always in relation to the tentacle-opening close by. Ano- 
ther mouth-papilla is said to exist high up in the jaw-angle, and 
it is close to the first tentacular opening. It is clear, to my mind, 
that the so-called iiiouth-papillas arising from the side mouth- 
shields, and also those coming from the side of the jaw close to the 
first tentacular opening, are more or less modified tentacle-scales, 
and should be called tentacle-scales or spines. They may be ab- 
solutely like tentacle-scales or sharp spines. Tentacle-scale is 
therefore their proper name. This will restrict the term mouth- 
papilla to its proper limit, on the lower sides of the angles and below 
the jaw-plate. They partly cover over the lower outlet of the 
jaw-angle, whose cavity communicates with the true oral pas- 
sage. They are dermal structures. In the species now under 
consideration the derm from the sides of the jaw-angles is not 
in the form of deiiticulations, spinnles, or angular processes, but is 
a lamina, so closely approximated to that of the neighbouring 
angle-side that a mere slit exists, so perfect is the closure. 
The ' use of this dermal prolongation, ' thiS ; continuous' analogue 
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of tlie ixioiitli-papilia, is tlie same (but in a greater degree) as tliat 
of tbc ordinary moutli-papilla? at tbe aides of tlie jaw-aiigles. All, 
are filterers, and prevent large pieces of substance from eiiter^.' 
ing tlie digestive cavity. So far as tbe moutii-papiilse of many 
genera are concerned, tlieir shape and position contraindicate 
tbe possibility of any individual movement of tbe jaw-angles 
towards or from tbe oral axis. 

It is evident that tbe specimen under exammation lias tbe 
true teetb liorizontally placed, altbougb tbe position of tbe jaws, 
and necessarily of the jaw-plates, is oblique, and also that tbese 
triangidar teetb are so closely in apposition that no substance of 
a visible size can pass up into the stomach. 

In tbe Opliiuroidea, as a whole, there is a gradation between 
this almost occluded condition and a wide separation of the points 
of the true teeth after death. The true teeth are attached at 
right angles to the long axis of the jaw-plate, which is fixed exter- 
nally to the jaw, and they project into the canal leading to the 
stomach according to their size. Sometimes pointed bluntly, 
they are at others broad, and are either convex or concave at their 
free internal surface. They are capable of passive up-and-down, 
flap-like movement to a slight degree; but the statement that 
they are fixed on to the jaw-plate by muscles I have not been able 
to verify. Certainly no muscular fibres like those in the arms 
are to he found ; and the substance which really connects teeth 
and jaw-plates is connective tissue. The microscopic character 
of the so-called teeth in the majority of instances indicates that 
the granules of calcareous matter are arranged more or less in 
a cellular, fiishion. There is nothing like a worn surface to be 
■ seen 'OH' any ,of the .teeth, .which in some, genera' .ai'e finely orna^ 
,:.,mented witlisp.inules ; and, indeed, usually .they.have , an axial sp.ace 
; ,between,:their'"free;internal edges. 

:There'"'m,ay be a'dermai growth.helow theend.of thejW-angle,; 

.' and.tliis' may be'of all shap.es,-,froxh: ''the' nodular' to that of a true 
tooth.'' ■ . It.'is'U. mouth-papilla' aceordmg, to ■systematic writers, and 
probably correctly so. Often sufficiently difficult of distinction 
from the lowest true tooth, this papilla has the same physiological 
significance./' 

In several '.genera, O^IMhris heing the best example, a num- 
ber of dermal spinules of different lengths are arranged on the 
inner side of .the lowexy end 'Of, the", jaw-plate,, in the, position of the 
lowest true'.' teeth"; they .are' the dental 'tooth-papillm.'' tTsualiy 
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tlieir free surface slants downwards and outwards and away from- 
the axial line. They clearly cannot bo approximated to chew. 

The use of the teeth and other structures on the end of the 
jaw-a;ng'le and of the tooth-papiilia^ is to filter the water 'wlikli is 
constantly passing into the stomach, to keep out particles wliich 
might be too large and also living intruders, A movement of the 
jaw-angles towards each other and the central axis of the mouth, 
sufficient to bring the teeth in forcible apposition, does not seem 
pjossihle. But in some species thei^e is a slight enlai'gement pos- 
sible of the so-called mouth ; and the series of teeth of each jaw- 
plate may he more or less distant from their fellow^s. Contrac- 
tion, however, beyond a certain limit would cause crushing of the 
delicately spiniiled teeth of such forms as OpJiioseolex. The en- 
largement of the mouth and consequent separation of the jaws is 
common in those genera the species of which can move the arms 
upwards ; but this appears usually to be a convulsive action pre- 
ceding death, a 7'igor mortis determines the persistence of the 
condition, and 'post mortem rigidity permanently widens the space 
betxveen the jaw-angles in many forms. IN*everthele>ss there are 
species which have the circle .of side month-shields discontinuous, 
whose arms are capable of a slight upvrard and aboral movement, 
and whose mouth-canal can be widened and narrowed duringlife. 
Mr. W. Percy Sladen, P.L.S., is now investigating the disk and 
arm attachments and insertions of some hitherto unnoticed mus- 
cular slips which appear to explain this movement. 

■ A', have ; named, .this , species - after - its .discoverer, •IlomiphoUs 
WcdlioMi, 
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Tig. 1, Buncau, atou^ 

2. The under part of ilo disk and arms, inagniilecl, 
ij. The .upper part of the disk and arms, magnified. 

4. Diagrammatic section from above downwards of the disk, showing 

the projecting spine on the side mouth-shieki 

5. ' Arm-spine, magnified.' . 
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Oa tlie Tusks of tlie Eossil Walrus found in tke Bed Crag of 
Suffolk. By E. Bat Lakhesteb, M.A., B.B.S., E.L.S., Pro- 
fessor of Zoology and Comparative Anatomy in University 
College, London. 

[Read May 6, 1880. Abstract.] 

In tills eommiinication (wliieli will "be published in full in the 
Society’s Transactions, with illustrations) the author explains that, 
at the suggestion of Prof. P. J. van Beneden in 1864, he had 
geuerically named the fossil "Walrus -tusks obtained from the 
Suffolk Crag Tricltecodon^ and that in his account of the speci- 
mens puhlished in the Greological Society’s Journal, 1865, they 
accordingly were denoted as Triclwcodon IluwUyL With more 
perfect specimens since at his command, he now withdraws the 
generic term, substituting that of TncJiecJms, desiring that the 
remains then and now described should hereafter he recognized 
as -PrEb7^^c/aw^prwa?Z(9yA(Lankester sp., 1865). 

With further reference to the nomenclature of the fossil Wal- 
ruses of the Pliocene deposits of Suffolk and Belgium, in the 
splendidly illustrated memoir of the fossil remains of marine Car- 
nivora obtained ‘from the environs of Antwerp, Prof, van Beneden 
describes’^' various bones of Walrus-like animals under two genera, 
viz. Trieliecodon and Alaclitherimn. Without discussing the value 
of the generic characters, Prof. Lankester, nevertheless, points 
out that Yicomto dii Bus t bad previously proposed the name 
Alaclitlierium, and that Trieliecodon had been preoccupied by 
himself (1865), m^ra. In default of specimens showing both 
bones and tusks in juxtaposition, it is perfectly hopeless to attempt 
to identify either Prof, van Beneden's own fragment of a tusk or 
the Suffolk specimens with tliose bones which, he calls AlmWie- 
rium^ on the one hand, or with tliose which lie calls Trieliecodon^ 
on the other. At the same time, should there really be only one- 
Walrus-like animal proper to this period, neither AlaeUherium 
Creiesii of , Dll Bus (1867), nor Trieliecodon KonincUi' of Van 
BenedenJ; (1871) have priority as its title, but Trieliecodon Sm- 
Zey?’, Lankester (1865). ' 

The conclusion then arrived at by the author, from a careful 
consideration of Prof. : van' Beneden’ s statements in his large 
monograph (1877), and from that of his shorter memoir (1871), 

Aimalesdu Mnsee Royale d’Histoire Naturelle de Belgique, toine i. (1877), 
t Bulletin cle I’Acad. Roy. Belg. 1867, p. 662. 
t Bull, de I’Acad. Roy. Belg. 2® ser. tom. xxxii. p, 164. 
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and of Bii Biis’vS account of AlaGhtJierkwi (1867), is : — tliat there 
is no evidence for the association of the tusks of TricheeJms (Trk 
cliecodon) Utixleyi of Suffolk with any one set of the bones of Walrus 
discovered at Antwerp rather than with any other; and inas- 
much as the tusks which we now possess furnish as sound a basis 
for generic and specific characterization as do detached and frag- 
mentary hones of the general skeleton, the title TricheeJms Muiv- 
leiji should hold its place. Whilst further, if the generic term 
“ Tf ioliecodoii is to he used at all, it is applicable, not to hones 
which give no specific information relative to the teeth, but to the 
teeth themselves in the sense inhvhich Prof. Lankester made use 
of it fifteen years ago at Prof, van Beneden’s suggestion. 

Having disposed of the question of nomenclature, Prof. Lankester 
proceeds to describe the fine set of large tusks of TricJiecJms 
{Trichecodo7i) Huxley i from the Suffolk Crag, which are depo- 
sited in the Ipswich Museum. These he compares with those of 
the recent form of Walrus (TricheeJms Tosmaru^s) in the College 
of Surgeons Museum ; and he draws certain conclusions there- 
from as to absolute size, sectional diameter, curvature, fiuting, 
and attrition of tusks at different ages and in the tw^o sexes. He 
finds that in the recent and fossil canines of the Walrus there is 
a precisely parallel variation. He recognizes four kinds of differ- 
ences of form resultant from age and sex 1. Small tusks, almost 
straight, with umvorn points and large pulp-cavity : these belong 
to young individuals. 2. P\ill-sized tusks, more slender and 
curved and with less pronounced fluting and ridges than in no. S : 
these appear to belong to femalovS. 3. Pull-sized tusks not longer 
than the last, but less curved and more massive, and having a 
greater transverse diameter and a more marked grooving and 
ridging of the flattened sides of the tusk. 4. Short massive tusks 
with the pulp-cavity filled by osteodentin©: these are 'worii- 
dowm tusks of old individuals, and exhibit a difference in girth 
accordingly as they have belonged to male or female. 

With regard to curvature, maximum size, and fiuting of the 
Crag Walrus as compared with the living form, while there is a 
certain agreement between them, the former (T, Huxleyi) are dis- 
tinguished by their greater size and curvature, their relative lateral 
compression (the recent tusks oiT,rosmams havinga more circular 
contour), and a some what deeper and more constant loBgitiidinal 
. fluting..' ■ , 

' In an appendix the author ' reasons co'ncerning ' the conditions' 'of 
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growth and attrition of the Walrus-tusks. He observes that 
growth does iiofc necessarily proceed with attrition, and 

consequently tusks of the same age may be of various lengths ; 
the biggest tusks, will be those which have suffered 

least rubbing during the process of growth. The causes of attri». 
tion are not merely due to friction of the points upon ice studded 
with sand particles, but rather to the digging up of the sea“ 
bottom ivhen the Walrus is in search of mollusca, or when scraping 
rock- surfaces to detach limpets and such like. As regards the 
sea-bottom and shore, it is hardly possible to doubt that the 
Miocene (Biestien) sea, with its JPijrida^ Volida, Cassidana, JdJio- 
ladomya, and such foi^ms, and its Teuthophagous wdiales (^Zipld- 
aids) and its huge sharks, teas not an ice-bound sea. The Walrus’ 
tusks, then, are only secondarily, and not primarily, related to its 
movements upon shore -ice. With no very hard rocks against 
which to wear down its tusks, the Biestien Walrus accordingly 
had them longer, of greater primitive curvature, and a greater 
lateral compression, as compared with the Walrus now inhabiting 
the seas of the northern regions. 


On the Specific Identity of Scomler punctat us, Couch, with 
S, scomler^lAnn. By Pbancis Bay, F.L.S. 

[Bead June 3, 1880.] 

(Plate YII.) 

In’ the ^ Zoologist ’ for 1840, Mr. Couch; described a Mackerel, 
which he, had,, obtained the previous, year ■ in Cornwall, as ‘‘the 
Botted Aiackerel,” Bcomher pumUitus. , Prior to that, period it 
had ' not, , been observed, ' while ' since ' that , time it has rema,meil 
unrecognized until April ,21st^ this -year,' when I received a speci- 
men from, Mr. , Bunn, ^ of, Mevagissey,,in Cornwall, where it, had 
been,, taken tbe previous xlay. I was,, exceedingly gratified at ob- 
taining this specimen '(which was uninjured and quite, fresh), as I 
'particularly , washed to examine some of 'the species of British fish 
which , are least knowm and merely doubtfully admitted ,to the rank 
,',of "species.,",^ "Pennant, ‘British Zoology,’ ed.' 1776,. and: ITeming, 
' British 'Vertebrates,’ merely record the^ “ Common 'Macke,rel ”' 
'existing Jn.,' the British ,s,eas. ";' Turton,,'fBritish 
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Eaiina ’ (1807), adds the Spanish Mackerel ” (S. eolias) which is 
likewise included by J eiiyns, ‘ British Yertebrate Animals’ (1835), 
Yarrell, '^Histoz^j of British Pishes’ (editions 1836 and 1841), 
White, Catalogue of British Pishes (1851),’ and Tliomx3Soii, 
‘^JN'atural History of Ireland (1856)— the last three authors con- 
sidering S. macuIaitiS; Couch (Mag. Hat. Hist. v. p. 832), as a 
synonym of S. eolias. Sir John Bichardson, in the 3rd edition of 
Tarreii’s ^ British Pishes,’ included S. functatus^ Couch, as a 
distinct species, observing, at the same time, that, as no second 
example has yet been met with, and the chief peculiarities in the 
Dotted Mackerel are its colours and markings, its specific rank 
may remain a question until the acquisition of other s]3ecimens 
furnish the means of investigating its internal structure.” Dr, 
Gunther, ^ Catalogue of the Pishes of the British Museum,’ 1860, 
places the B, ptmctatus among the doubtful species upon which 
no opinion is ofiered ; while B, scriptiis, Couch, which may prove 
to be merely another variety of the Common Mackerel, had not 
been described at that period. 

Couch’s exainjile of the Dotted Mackerel {B, pimctattis) was 
a female, 15*5 inches in length, captured in a mackerel-seine at 
Looe, ill Cornwall, July 6th, 1848. It was erroneously said to 
possess an air-hladder, which, however, Couch, in his ^ Pishes of 
the British Islands ’ (1868), observes was a mistake of Sir John 
Eichardson’s, the specimen having been ^‘destitute of a swimming- 
bladder,” He considered that it difiered from the common 
Mackerel in that there were scales which covered the surface 
of the sides and belly, where none at all apjiear in the common 
species.” The examxile of the common species under that author’s 
eye at the time appears to have been thickly covered with mucus ; 
as in the specimens I have examined scales were present on the 
sides and belly;” consequently, in this respect, no difference 
exists between the .two forms. Hext .Couch draws attention, to 
the length of the interspace between the dorsal fins in the two 
forms ; but if a pair of j)roportional compasses is employed, it will 
be foiind'tliat distance is identical in the two figures given in the 
‘ History of the Pishes of the British Isles.’ ' In short, Couch 
justly coneliides that “ the most remarkable distinction between 
this and the other British species of Mackerel was in the , colour, 
which was of an uniform, dark neutral tint over the head and back, 
without any hands' or. variegations ; it might he termed an olive 
bluish-green, with gi^een reflections, at the sides ; and from before 
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tlio eyeSj along the back and sides to the tail, the surface was 
thickly covered with (black) spots of the size of a small pea, gene- 
rally round and well defined, but a little larger, and elongated 
transversely on the summit of the back. The spots ended a little 
below the lateral line, and the belly was pure white ; the surface 
between the carinations of the tail a bronzed yellow colour.” 
Certainly if the description of the colours had been taken from 
the specimen I am recording, it could hardly have been more 
accurate ; while, as it is, by such, or markings alone, that the distinc- 
tion can be shown between the “Potted” and the “ Common ” 
Mackerel, it must he conceded that the example here figured 
(PL VII.) represents the former variety. 

D. 18 1 i+T. P. 21. V. 1/5. A. 1 I i+T. C. 17. 

Extreme length 14, to base of caudal fin 12'75, of each, caudal 
lQbe 2‘25, of head 3*2 inches. Dorsal fin, length ofbase 2 niches, of 
second spine 1*3, of interspace between two dorsal fins 2'3, of base 
of second dorsal I'O, of base of anal fiin Tl, length of pectoral fin 1*5. 
Lower jaw very slightly the longer. Eyes, diameter one fourth 
of the length of the head, 1| diameter' from the end of the snout 
and 1 apart. The posterior extremity of the maxilla reaches to 
beneath the middle of the eye. Air-bladder absent. Length of 
intestines from pylorus to vent 10*5 inches. The example -was a 
female, and the ova not quite mature. The number of its fin-rays, 
and even scales, as well as its proportions, agree so well with 
some British examples of S. scomler, that further description 
appears to be unnecessary, except to remark that the iuterorbital 
space is slightly broader in this specimen than some , of the 
Common Mackerel; but I find such liable to individual varia- 
tions. 

The European forms of Mackerel may be subdivided, for the 
sake of convenience, into (1) those possessing an air-bladder and 
(2) those in which this organ is deficient. They are as follows :— 
Beomlet pneumato;p]mrus^ which extends from the Mediterranean 
southwards, and R also aMediterraaean form, but visiting the 

British isles, have both an air-bladder ; consequently the Dotted 
Mackerel” cannotbea variety of eitherof those species. B.scomher^ 
however, has no air-bladder, and is (excepting in colour) identical 
wifchtheform under review,whileityet remains to ascertain whether 
the “ Scribbled Mackerel,” also destitute of an air-bladder, is not 
merely another variation in colour of' the' same species, • Eespect- ■' 
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ing the variety placed by Coiicli in plate kxs. below the “ Spanish 
MaekereP’ (S, sc7'ij}iiis)^ but which he observes that he supposes 
it to be a different species,” it seems to be another variety in 
colour of the common form, in which the first dorsal fin is a 
little more forward and the second spine is slightly higher, if such 
is not an error in the figure. He also observes that this variety 
“ has no air-bladder and likewise expressed his belief (p. 82) 
that none is present in^. although such has been described 
in Cuvier and Valenciennes’s ‘Histoire Haturelle des Poissons,’ 
1831, viii. p. 47 ; hut not believing in its existence, Couch appears 
to have fallen into an eiTor. 


On two Gases of Incorporation by Sponges of Spicules foreign 
to them. By Stuabt 0. Eidley, P.L.S., Assistant in the 
Zoological Department, British Museum. 

[Bead June 17, 1880.] 

Two cases of this phenomenon, to the common occurrence of which 
Mr. Carter has already called attention^, have recently conie to 
my notice \vhile working out some Sponges from the southern 
hemisphere, and they seem to me to he of some interest. The 
one is that of a specimen assigned to the genus Cioccdyjpta^ Bower- 
bank, in which the dermis would be almost naked (a very unusual 
character) but for the occurrence in it of certain long acuate 
spicules having a very slight elongated basal inflation or head. 
They are found scattered through the membrane, singly or in 
loose bundles. The superior ends of the inain skeleton-fibres 
themselves reach the dermal surface, and there spread out like 
the branches of the date-palm j but they do not extend across the 
snrfiice to the same amount as in Giocalypta penidllm and Q. Leei^ 
Bowerhank ; for here they do not meet their fellows to form the 
lattice-like surface mesliwork which is so eonspiciious a feature 
of those species. It is therefore in the vacant spaces left be- 
tween the freely- terminating ends of the skeleton-fibres that the 
subcapitate acuate spicules above mentioned are found. They 
■measureffrom '*426 40 ' ‘468' mH^^ in average greatest length, by ■ 
>011 to '01267 in thickness ; they taper gradually to a fine point, 
and the head, which is only plainly discernible under a high power 

^ xvi. pp. 11, pp. 230,,'2B2. ' ,17/. also ,''(5)''^ 

' ii. 'p„''358.' >, 
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of the microscope, is of a very elongated oval shape, sometimes of 
irregular oiitiiiiej the spicule diminishes in diameter just below 
the head, which is of about the same diameter as the thickest 
part of the shaft, although, from its superiority in size to the 

neck,” this is not at first evident. Had the spicule not been of 
so interesting a type, it might perhaps have been set down as the 
proper dermal spicule, as occurriag irregularly scattered or fasci- 
culated,” especially as a special dermal spicule is wanting, and 
the dermis presents otherwise an unusually bare appearance. Also 
the characters of the skeleton-spicule of the sponge would rather 
lead one to believe the dermal form to he merely one slightly 
altered, owing to position, from its type, as its relative short- 
ness (a character commonly distinguishing dermal and skeleton 
spicules), identica;! thickness, and similar shape would lead one 
to conclude. The skeleton-spicule is acuate, slightly bent, 
sharply pointed, with a well-rounded basal end, without inflation, 
size *577 by •01267 millim. 

How^ever, a reference to sketches of the spiculation of another 
sponge, an Msperia^ from exactly the same locality, and obtained, 
as its association in the same vessel with the Would 

seem to show’, at the same haul of the dredge, demonstrated an 
identity in form between this spicule and the one -which forms 
the main skeleton and the dermal network of that sponge. As 
the drawings wei'e not both made to scale, measurement was ne- 
cessary to satisfy the doubt as to the possible common origin of 
the two spicules, with the result that the main skeleton- spicule 
of this second W’-as found to measure ’544 by ’01267 millim. ; 
while the average largest size of the dermal spicules, wduch ngrea 
precisely with the skeleton- forms as to shape and proportion, is 
*468 by •01267, just the size, as will bo seen by comparison witli 
the iiieasurements given above for the spicule from the dermis of 
the Omealypia, of the largest of those there discovered. The in- 
ferenee is unavoidable, that the. latter sponge has adorned and 
strengthened its dermis with elements derived from the dermis 
of the Usperia, which probably grew close by, and which, from the 
friable character.of .its.-surface, even in the spirit-specimen .which 
vre possess, probably frequently lost its surface-spicules either by 
attrition against tide-borne objects or by their natural shedding 
in ' hhe. , course '.of growth. The' .former; hypothesis is not an im- 
possible solution, for the depth at which the sponges grew wt^s 
only 7-10 ' fathoms.' ■ ■ Of' their :being lost by natural' shedding, I knoW' 



BT SPOFGEi^ OB BOBEION SPICITLES. 


151 


jio analogous facts in confirmation, the evidence rather tending 
to show that as growth continues the surface-spicules, if of the 
same kind as those of the main skeleton, become incorporated 
with it either by adhesion to the perpendicular (primary) lines or 
by remaining horizontal to form the latest-formed secondary 
lines’’ ; at any rate, the appearances seen in perpendicular sections 
of some of the Isodictya seem to point to this conclusion. 

The other instance is that of Alelion (Gray) sp., and needs no 
special detailed account, as the circumstance of occurrence of the 
foreign spicules is essentially the same. It is also the same spi- 
cule (measuring here slightly less, *45 hy *01056 to *01108 milliiii.) 
which is the intruder. It occurs scattered or in bundles in the 
dermis. The sponge is also from the same locality and depth as 
the Esperia above mentioned ; bnt, unfortunately, the number of 
the jar in. which it arrived is not preserved, so that it cannot be 
presumed with such probability that it is from the same haul of 
the dredge. 

It only remains to draw the attention of workers at sponges to 
these two cases, by ■way of warning against being misled by spi- 
cules occurring chiefiy in the dermis of sponges, which are not so 
universally distributed there as to lead to the conclusion that they 
belong to the sponge, even though, as in this case, the fine preser- 
vation of the spicule and absence of enlargement oftlie central 
canal would not suggest their being foreign to it. Sometimes this 
may be seen at a glance, as when an obviously calcareous triradiate 
spicule is found in a sponge whose complement is made up (e. y.) 
of siliceous aeerates, or when an unmistakable G^oJw-ball occurs 
under similar circumstances. Bnt the present is one which 
difiers essentially from such eases ,* the spicules are well pre- 
served, present some degree of regular arrangement, and are 
not radically distinct from the type which would be expected in 
the sponge. Still the difference of form and the manner of 
oeeurrenee are sufficient to point out their foreign origin in 
this case; and if, as is far the most usual, they had been 
broken, or their central canals were enlarged by absorption, or 
the heads had projected out-wards and the points inwards, these, 
which are the safest proofs of the foreign origin of a spiculCj would 
have infallibly guided to a correct judgment as to their nature, 
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On supposed Stridulating- Organs of Steatoda cjiittafa^ Wider., and 
Jjinyfliia' fenehricola, Wider. By B. Maude CAMPBELDy 
F.L.S., F.E.M.S. 

[Bead June 17, 1880.] 

Peoeessoe Westeino (NaturList. Tidsskrift, vol. iv. 1842-44, 
p. 359, and vol. ii. 1846-1849, p. 342, and ^ Aranese Suecicse ') 
discovered stridulating-organs in the following Spiders, viz. : — 
Assagena ^ilialerata, Panz., Tlieridion licmatum, C. Koch, Bteaioda 
li^unctata, Linn., B. castcmea^ Clk., 8, aUo^nacidata^ De Geer, and 
S> guttata^ Wider. In ‘Araneas Suecicse^ (1862) Prof. Westring 
writes of the Assagena plialerata (p. 175) “ Pemina organis iis 
caret ; ” but does not mention the female of the other species as 
not possessing the stridulating-apparatus. Throughout, how- 
ever, he refers only to its presence in malevS, as when speaking 
of the male Steatoda Ummctata, he adds : — hie sexu^imiliter 
ac d Til. serratigedis, Jiamati, castanei, guUati et 
dere potest. Mas cleseriptus post captivitatem minus libenter 
sonum reddit, quare, si hunc audire velles, animalcuium statim 
ut capitur inter digit os ad aures est tenendum ’’ Mr. Darwin 
(^ Descent of Man,’ 2nd ed. p. 273) and Professor Wood-Mason 
(Trans . Eat. Soc. 1877, p. 282), apparently quoting Westring, state 
that the apparatus consists of a serrated ridge at the base of the 
abdomen, against w'hich the hard hinder part of the thorax is 
rubbed; and of this structure not a trace conld he found in tlie 
females.” TheBev. O. P. Cambridge Q Spiders of Dorset,’ vol. i.) 
refers to these organs as a distinction of species in Assagena pJia- 
lerata, Panz., Steatoda higftinctata, Linn., S. gtiftataj Wider. ^ and 
S. stieia, Cambr. He describes certain of them as possessing, in 
^^ the fore extremity of the abdomen, a sort of socket, serrated or 
denticulated on its upper edge ; and into this the hinder extremity 
of the cephalo thorax fits.” 

I am indebted to the last-named araneologist for specimens of 
male and fem^d.Q ol Steatoda guttata.^ Wider;. vmd S. Mpunefata,. 
Linn. In the male of the former the socket is a complete ring 
with some strong cMtinoiis spurs on the inside of its external 
edge (fig. 1, A), which is also roxighly serrated. That of the female 
is divided into two parts, the inferior being the smallest, while 
the superior, as in the male, is the deepest. In the female 
^ I have had no experience of this. 
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(fig. 1, B) there are no sj^urs ; the inner edge, however, is undu- 
lated, and in points becomes angulated, while a little below are 
stiff hairs on small protuberances. The chitinons thoracic exten- 
sion of the male is marked on its superior surface with many 
fine parallel transverse grooves, which are absent in the female 
(fig. 1, C) ; while in the same position on both sexes are several 

Fig. 1. 



of Sieatoda {Theridion) giittcda, c? and 

A- Male. View, from above, of cbitinons ring or socket attached to ab 
clomen covering the union with thorax, do^ dorsal surface. 

B. pitto of the female. rZo, dorsal surface. 

0. View, from above, of chitinous extension of thorax ; female, do, dorsal 
sxirface. ■ 

ridges, which are less numerous in the male. It is tjuite likely 
that individuals may vary in details ; but it appears that the 
female of Bteatoda gtiUata, Wider., has, as well as the male, organs 
adapted to stridiilation. 

I have also examined both sexes of Steatoda Mptinciata, Linn., 
and find that the socket of the male is much shallower than 
those of the male and female of the last-named species. The 
inside of the external edge is rough, and the sides are lined with 
a row of bristles seated on prominences ; and the only opposing 
surface is a spinate ridge on the base of the thorax, which has no 
chitinous extension covering the abdominal union. In the female 
there is ' no trace of these organs. .. 

In the same paper already quoted (Trans. Ent, Soc. 1877, J%- 
gale Prof. Wood-Mason describes the totally, different 

sound-producing apparatus in male and female of ‘^Mggale' 
"'dulam : of .Assam, “ on , the' inner face of; the basal joint: of the,': 

BIOT. von. ' ■■'12,,', 
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palps ” and the penultimate joint of tlie clielicer£e.” Tlie 
wbicli I venture to call stridulating in both sexes of LmypMa 
hricola, "Wider. {=:■ Linyphia terricola, Linypliia temdSf 

Biackw.f), are also seated on the falees and palpi, but are of 
different structure. I observed them while examining the palpal 
organs with a | objective, and defined them with higher powers as 
follows : — On the outer side of the basal joint of each falx are 
about twenty parallel transverse chitinous bands, placed so that 
their inferior edges are free (fig. 2, A), as is easily seen in section 
(fig. 2, B). The efiect, when viewed from the front, is that each 
falx has a distinctly serrated outer edge, which becomes more de- 
cided towards the base. The opposing surface is that of the 
humeral joint of each palpus, which is marked with a more or less 
regular series of curved grooves, deep enough to give the ap- 
pearance of serration on its sides under a f objective. On the 
inside of this joint close to its base is a curved enlargement, 
and on the top a prominent, horny, somewhat triangular, knob-" 
like plate (fig. 2, C^andD^') with a rounded apex. This differs in 
form, size, elevation, and position from the chitinous promiiience*^ 
usually seen in connexion with spines, of wdiich there is one 
its side, but of which in some individuals it is independent, 


, StiMula ting-organs of | 

A. Eight falx as, viewed obliquely IVom the right side. I 

B. Part of three striclulating-bands. The brohen edge k to tljc reader’s r,igl F'* 

C. 'Hunaeral jo.int of left palpus, the spines being oinitted, oxec'pt those 
the inside. , Horny . plate. 

B, Basal portion of third joint, showing at * the Jiorny plate. | 

■ These. organs persist in all adult members of both sexes of 
species.; but those on the palpi of the females are not' so 
...developed, the chief difierence' being the size' of the e,nla 3 W”*" 

t See.Thorell, *Eemarhs on. Synonyms of European ' Spiders,’ p. 66; 
.Cambridge, ' Spiders of Dorset'.,’. . • ' i 
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iiieiit at tbe "base of tlie third joint. When confined in a small 
glass tube, these Spiders often move their palpi backwards and 
forwards with a sliglifc rotatory motion in such a iiianiier that 
the horny plate crosses the bands on the talces ; but hitherto I 
have been unable, even with the aid of a microphone, to detect 
sounds in connexion %ith these movements. 

The bands appear to be a modification of grooves which are to 
be found on tbe falces, andwliicb are similar to those already men- 
tioned on the palpi, and are also present, without any specialized 
form, on the falces of Liny f Ida clatlirata, Lund, whose habits re- 
semble those of the L. tenelricola^ Wider. They are sufficient 
to give an appearance of slight serration ; but up to the present 
I have been unable to find any opposing surface which could be 
used for stridulatioii in Linyphia clatlirata. 

The absence of specialized stridulating-organs in most Arane® 
does not, however, imply that they are mute. It is a common 
practice with many to rub tbe falces against tbe maxill® ; and 
were the serrated edge of these latter found in another part of the 
body, similarly opposed to a hard toothed clutinous surface, it is 
most likely they would be pronounced stridulating-organs. 


On certain Glands in the. Maxillm 'of Tegenmia domestica, Black- 
wall. By B. Maule Camp.bell, B.L.S., B.Z.S,, 

[Bead Iiino 17, 1880.] 

I)b., a. Wassm'Ank, in ^^Beitrage zur .Anatomie der Spinnen 
(Abhandl. aus dem Geb. der n at urwiss. Hamburg, Erster Band, 
1846)? and,M,. Felix Plateau, in his “ Eecherches sur la Btructnro 
de fappareil digestif, et sur les Plicnomenos de la .Digestion chez 
les Araneidcs dipneumonGs (Bull. ■■Acad. Eoy. do Belgique, 
sdr, 2, t. xliv. 1877), describe a gland which is seated 'in too 
labriirn; but they, like all other writers to whom I have referred, 
make no mention of tliOBc,' which I am about to describe. In 
tbe Tegencma domesiica the apertures are on tlie inner side of 
Ibe inedian line of , the ' upper face of each maxilla, .where they, 
c?ommence to, incline towards ■ the 'mouth, as seen in woodcuts 
iigs.'l and 2, A. ■ The external form coiiaists of a ring "('lig8, ,l 
and ”005 millim. in diameter (average outside measurement) 
.in adults, eiiclosiug a .raised 'disk, in The centre of which is'tlie 
opening leading to a s,hallow cavity, from which '-nms the 

, 12 '*' ■ 
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Fig. 1. Fig. 2. 



A. Uppersicleof left maxilla of A. TJpporside of maxilla of 

Uaria domestica, Blaokw., immature $, hmria doiyiestics froiii the first oxuvi- 
X40. B, One of tlie gland-openings, um: gland-opening, X 60. B, single 
x770, gland-opening on aboTO, x 770. 

duct, gradually increasing in size, until it terminates in an 
elongated bulbous point (fig. 3, A). I bave been unable to 
trace any further continuation of the organ ; hut in a Z^com 
cam^estris, Blachw., where the apertures are of similar form and 
position, I have found fine filaments, as shown in fig. S, C, 
while in some species the ducts are ramose. 


Fig. 3. 



: ' A.. Oland from 'maiilla.of Tegmaria toeesiffm attached to inner ekin. Bliat 
marked with an asterisk has its terminal point broken. X 250. 

, B. , Ohitmed-gland attached to maxilla of /cmr, Blackw,. and, as 

here' shown, is foreshortened. , • X 250. 

C. Ghitined-gland from maxilla of Lgcosa campestris. x 250. 

: ■ The, surface on which the glands discharge their contents is ■ 
crossed by many interlacing open channels formed by folds in the 
integument' (see fig. 5, E), and which run backwards and down- 
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wards towards tli© inoutb. I am inclined to thint tliat these 
glands have a function equivalent to salivary ; and in many species 
of the Linyphiida3j Theridiidas, Salticida?, and Epeiiidse there are 
similar organs, but distributed at the side of the niaxill® close to 
the mouth in a cup-like cavity, as seen in the accompanying fig. 4, 
from an Mpeira similis, Blackw. 

A peculiarity of the ducts is that in many species they become 
cbitinous (fig. 4) ; and this is common in adults, so that it cannot 
be considered the result of a condition preceding a moult. 


Fig. 4. 



Chitinous gland-opening on maxilla of Epeira similis ( (j' ), as seen from 
outside of maxilla, with one chitined-gland attached, X 200. 

In, the Tegemria domestica, Blackw., and also in other species, 
the number of these glands, together with the integumental 
channels, increases with age. I found only one aperture on each 
maxilla of the first exiivium of ten of this species and two on 
the second. A young one which last year I kept in confinement 
gave the ibll owing results, viz.;— 


Bate of exuvium, Number of gland- 

1879. openings. 

35th May ... ......... ‘Woodcut fig. 5, A 13 

9th June „ B ' 21 

1st Atigust „ C 31 

21st September ... „ D ■, 46 


In the diagrammatic woodcut (fig. 5, 0, 13, E, and F) the relative 
positions on each exuviuBi are indicated; audit will be seen that 
the' number on each maxilla is the same, tho’Ugh the distribution 
is , not. IJnfortunately this Spider' was allowed to escape in 
Becemher, so that I cannot give more ' figures ; but fig. 5, Q*, 
represents eighty gland-openings OU' an, adult Tegenanu' dmnm^ 
tica (female), while in otherS'l have found as few as 'sixty. , ' ' 
These remarks' are' the result, of an investigation which was 
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Diagrams representing the glrriid-openings on the maxilla oi' Teffcnaiia 


domestica at different stages ; about X 200. 

A. As in the exuvium of light maxilla, 15th May. B. Ditto, Oih Jiino. 
0. Ditto, 1st August. D. Ditto, 21st September. E. As in tlie exuvium (h* left 
maxiOa, 1st August : the integumentary cliaiiuels are liere shown, P. As in 
exuvium of 21st September. G-. Gland-opouiiigs in an adult female of 7 \ r/o- 
mestica, 

necesBarily prolonged, owing to the coniiaiml nipture of the duct 
and terminal portion .of the ■ glanda on, ■opening tlie inaxillan .1 
first ohserred the .external. ■organs with a | ol)ject.ivth tirid tliiiilc 
that ,tlie\ reason why they ..have; ■hitherto escaped notice is'tliat 
imder siicfi a low power .they appear, like ^ simple rings, and 
reaemhle the' integumental structure at the Base of some mi'iiuto 
settB distributed about the same surface. Even with ■a and 
this'' definition might .at fi,rst/^.b 0 confirmed, and tlm'fonii 
.of .the ' raised' disk.' ■ attributed ’ to 'the. ■ approximate focusing of' 
different^points in au attached' open duct. By using the bleach-' 
ing process des'.c,ribed by Dr. Braxton'Hicks '(Linn.' Trans. Is'fc sor.," 
Aml.'xxii.p. 396) and mounting'in 'balsam, "the form of the ■external 
organ, 'howeyer, is .clearly 'Se.en 'with a objective.' 
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Notes on Apli/sia dacfylomela. 

By a. E. Dobson, M.A., M,B., E.L.S., &c. 

[Bead June 17, 1830.] 

The specimen wliicli forms tlie subject; of the following notes was 
obtained by Mr. E. Yacy Asb, M.B., Surgeon, Army Medical 
Department, in February last, at Bermuda. It agrees so closely 
in size, and in the coloration and sliape of the body and shell, wdtli 
the figures and description given by Bang of his Aplysia Sacti/lo- 
mela'^% from the Cape-Verd Islands, that I have little hesitation 
in recognizing it as an example of that species, though from the 
opposite side of the Atlantic. 

The specimen in question was found in shallow water inside 
the reef fringing the island, and was seen through the Clearwater 
moving along on the bottom, the lateral swimming-lobes keeping 
up a gentle undulatory motion. Mr. Ash describes its colour as 
a rich drab, marked all over with circles and streaks of velvet* 
black, tbe latter most abuudant on the mantle covering the shell 
and on the lateral swimming-lobes. The shell agrees in all re- 
spects with that of A. dactijlomela as figured by Bang, and the 
only difference observable is that the margins of the swimming- 
lobes are not tinged with violet. This might be accounted for 
by supposing that such a fugitive colour had disappeared in the 
alcohol, but the captor does not remember to have seen it in the 
living anim ah " 

The foliowing points appear not to have been previously 
noted : — 

The lingual ribbon is nearly as wide as long, and supports 
about 7e5 rows of recurved teetb, having the formula re- 

presenting the number in a row taken at the widest part, 

In fig. 1, wdiere portions of two tooth-rows from tlie centra 
of tlie lingual ribbon are shown, the median or rliacliidian 
tooth is smaller tliaii the lateral teeth, and has a .blunt central 
cusp with two small lateral cusps. The, bliintixess of the central 
.cusp inay, however, be due to wear, although tliroughout the ,75 
rows this, cusp presents the same character. It may also be ob- 
served that the first teeth to left and idght of the median tooth 
'are not symmetriea.lly developed, the deft tooth being' .much larger 

.Bang, ‘ Histoi.re Kafcurelle' des .Aplysiensf 'p. 66, pi' ix, (1838). ' 
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tliaii tlie riglit; and this inequality is continued tlirouglioiit tl:u3 
series'^. 

Fig. 1. 



Lingual t.oetb of Aphjsia daotyhmda, X 58 dial a. 

The mandibles, or labial plates, are invested internallj with a 
rough leathery substance, ■which, as seen by a | objective, con- 
sists of indurated cylindrical rod-like bodies, imbricat{3d, with 
rounded extremities, forming a depressed pile, very similar to the 
corresponding struGtoe in 


Fig. 2. 



Gizzard of A. dactiihmda cut open, .sliowiiig posidoti and relative sizoB of 
spinos (natural bIzo). 

' The gizzard is, armed with- about thirty^hreo ' Itorny tootli-like, 
spines,' the arrangement of which is shown in 'figf 2, above, wlicro 
the position of their buses' is .'indicated. The leading forms of 
these spine.s are shown at S-and'c, where- two of the largest are 
fignred of the natural size. -The very capacious stomach of the 
animal w.as found to - be filled' with undigested food,, conBlating 
chiefly of a minute species of Algae. 


As in .otlaer species of Gasteropoda, -an abnormalitj^ occurring in om of the 
lingual teeth is repeated in the longitudinal .series to which it belongs, 
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On the Natural Classification of Gasteropoda.— Part I. 

By Dr. J. B. Macdokali), E.N.^ P.EuS. 

[Bead Juno 17, 1880.] 

In the year 1860, just twenty years ago, Professor Huxley coin- 
municated to tins Society a papeir of mine, on the Clasaill cation 
of the Gasteropoda/’ founded respectively, 1st, on the sexual 
characters, 2nd, on the lingual dentition, and 3rd, on the auditory 
concretions : and, notwithstanding all that has been done of late 
years in this department of natural history, the General Table 
then given would still appear to hold its ground as a natural 
arrangement. 

The object of this paper is to add some additional reniarhs and 
suggestions to the former one, adopting a fourth guide to the dis- 
covery of natural affinities, namely, Bepresentatwe JRelation- 
ships. 

The faculty of comparison should be well developed in the sys- 
tematic naturalist ; but we often find that it is misapplied, and 
superficial resemblances are assumed to be iiidicatioris of geniiine 
affinity, so that, apparently, like things are grouped together, 
though iDtrinsically bearing no natural alliance to each other. 
Indeed, underlying nearly all the mistakes that have been made in 
matters of classification, we find the occurrence of rc'presetitative 
relationships or analogous characteristics repeating tliemselves 
in particular members of the orders, suborders, families, or even 
smaller groups of the Animal Kingdom. The recogiution of such 
representative relationships, as distinguished from those of affinity, 
must .depend upon a more general comparison of structure. Thus, 
breathing in air, for instance, can be easily shown to be a reprc" 
sentative character amongst larger groups, and, of course, of 
great importance in neiglibouring species ; but it can, by no meaiiB 
warrant the association of the members of two othc^rwiae qii:ito 
distinct gi’oups. Yet, if wo analyze the J?tdmom/hra of aui:liors, 
what do 'we find ? Eirst, th,at all, air-breatlun.'s aiH3 ‘j)la,ced i:i:.i 011(3 
category ; secondly, that tliey are recognized, to be eitlier apereidufe 
or mopermdate ; and, thirdly, that the momentous (I'liesti.Qn of being 
monmeiom or dmcious is either not noticed at all, or referred' to 
in a casual way, the latter being i,u,dicated by the presence and 
the former by the absence' of an opercalum— tl'Ki'iigli, iiufo,rttt- 
nately, some ' Diplomfnatm<jS^ which are uniBexiial, are inoperculate, 
and the anomalous bisexual gQum AmpMbola m furnished witli an 
'operculum. 
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If we now turn to the analogy of shell-characters in a general 
way we find 

1st. That some Gasteropoclous families are altogether naked, 
having no representatives furnished with a shell. 

2nd. That some have both naked and slid 1- bearing species. 

3rd. That others are all furnished with a shell, luiving no naked 
representatives. 

' Under the first head would come the Nudibranchiata of authors, 
and the second would include the Tectibrandiiata, the bisexual 
pLilmonifera, and the Ileteropoda. ; wliile the third wo uld corn prise 
all the remaining families. But for the position here given to 
the Heteropoda, this arrangement would seem to answer very 
well. If, however, we talce a formula derived from tlie above 
heads and apply it to the second division, some intereating results 
will be obtained, Eeferring to the Heteropoda, first, by way of 
illustration, we find six typical genera ; two of these are entirely 
naked, namely Mrola md Oerojplwra ; two others have a shell of 
only sufficient si^se to protect the viscera, viz. OarcUapoch and 
Carimrki ; while the two remaining genera have an operculate 
shell, completely including the retracted animal, Oxtpjyrm and 
Atlanta. On attempting to arrange the shells we see that those 
of Cardiapoda and Oxi/gyrtis are cartilaginous with an involute 
nucleus, while those of Garinaria and Atlanta are hard and 
vitreous-looking with a spiral nucleus. Two distinct groups are 
thus clearly indicated. 


Shell .. 


Pint Groapn 

j' absent Ceroplmra. 

' protecting the viscera Canltapm'ia. 

operculate, including the] 
TOtraotBdaniinal. ] 


present ( car tilagi- 
ncms, im-olute) 


Shell 


,, f absent . 


' " T present (calcareous, 
t,. spiral) ........... 


Bmmhii Crmtqh 


protecting the viseora 
operculate, including 
retracted auiinal ... 



Firohi. 

Camtafith 

AHantiU 


. It might be asked, why Mrola should be placed with, i)annmia 
and Oef with Gardiapoda. .'"But 'the only reason that need, 
be given, is, that t,he general appearance of the,, animals atid tlm 
comparison ' of their ' lingual dentition would' appear tO' indicate 
the position assigned to them. 

■ Many ,pers,on,s ,, think ;,that the Heteropoda should be' saparatecl 
from 'the Ga,steropoda.as,a distinct' class,, but this, would scarcely 
appear" to he necessary. ■' ■■ Thereis a much wider difference -between 
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a B'uUa and a Stromhus than between the lafcter and an Atlanta^ 
for example ; and in reference to the genus Bhorm^ I find the fol- 
lowing remarks in iiij note-book : — “ The animal of B'horm is 
strikingly suggestive of Atlanta or , Oxygi/nis^ and it has been 
remarked that the dentition closely resembles tlmt of the Ilettv 
ropod (Mdrch). I am strongly inclined to think that the FJioridm 
will be found to form the connecting link between tlie Gastero- 
poda proper and the Heteropods.” To return to the subject from 
this digression, it will be easy to see that Mrola and Cerqpliora 
are representatives in the two groups above given — that Oarinarm 
represents Cardiap>och, and Atlanta Oooygyrus, How if w^e deal 
wdth the monoecioLis Gasteropoda as a whole, we shall have the 
results as given in the following Table : — 


Class (^ASTEEOPODA. 


Division I. MOKCEOIA (sexes combined), 

Subdivision I. Lingual dentition tyiyically fcmmiental 
Order I, PneumonopiioJia (lung-bearing, or respiring in air). 


Shell 


Shell 


Shell 


Suborder 1. Pitoionata (with am-charaber only). 


A. Habit terrestrial. 

A -na logy of Skell-ahaTactcrs. 

r absent 

f internal 

L present 

I t general or investing 

{ absent 

I internal 

present L^ternal ( - 

( (investing 

{ absent.. ' 

I internal 

present ( p.'irtUa 

[ [ in vesting 


lUuBtmfive Gemm. 
, JimfiUa. 

, Aneitianaf. 

, Qmakmyx, 

, Snocinea,, 

. Lmimt. 

. Lormaoellu. 

. Bellas 
. JAiioiM/eitA 
VigumielluL 
. Lcoudehtrdia* 

. . Vitriua, 


Suborder 2. PuLMOBRANrinATA (having both an air-cbamber and a ciliated 
siirthee or brancliia for respiration in watei*). 

B, Habit, aquat ic. 

{ ' absent 

f Iniernul 

present • external ( P^’^'^dliform Megelm. 

[ " ' ^ " \ spiral lAmifm.. 


* In some instances apparently strap-like, by reduction of tlio members of 
'^iQ'pkum, 

t A bitentaculate slug, occurring in Se Wales 'and thi^ How' Ilebrides, de- 

scribed by me in Ann. & Mag, Nat. Hist. 1866, aer. 2, vol. xviii. p. 38* 
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BE. 3. B. HAODONALB OH THE 


Shell .. 



C. Habit. 

Estuary and marine. 


r absent . 

Analogy of Shell-charaeters. 

Illustrative Genera, 

, . Oncidium. 





[ present 

\ external ‘ 

r patelliforra 

. r inopereulate , 

lopereulate ... 

.. Pifhonarm, 

.. Auricula. 

. . Amyhihola, 


Order 11. Apnetjmoxophoea (haying no air-chamber). 


Suborder 1. Nudibranchiata. 

f Ph^Uirrhoe. 

f A. Cryptobranchiata -j Lmojpontia, 

1 [Elmia. 

All naked, liaTing no repre- J > 

sentativewithasiieU ... I THtmiia. 

B. Phanerobranehia ^ Boris, 

I Bh/llidia, 
Bi^hylUdia, 


SheU 

(Pieurobrancbidse) . , . 
Shell 

(Aplysiadse)...,.. 

Shell 

(Buliidje) ...... 


(Tornatellidfe) 


Suborder 2. Tbctibranchiata. 


absent 


I present | 

{ absent 

present | 
f absent 


internal 

external 


internal 

external 


present 


internal 

external 


Postefolfanehm. 

Pleurobranchus* 

JlmbTella, 

Notarchus, 

Aylyda, 

Icams, 

Gasteroftefon, 

PhiUm, 

’ Huclens in- 
Toiute...... 

[Nucleus spi- 
ral 


Bulla, 

Aplustnm. 

Tomatella. 


Subdivision II. Lmgiml membrane strap- or ribhon-lilce 

Order I. , Heteroolossa. Teeth in five to eight longitudinal seines, variable 
in form, the larger ones with opaque tips. Foot without any lateral fringe. 
Shell symmetrical. — Gray, 

Suborder' 1. Pom-pLACOPHOEA. Shells forming a linear imbricate series on 
the middle of the back. . 

Ex.' Chiton s ChitoneUm^ &c. ■ 

Suborder 2. OrcLOBSAxcHiA. ' 0ili 'lamellar, forming a more or less complete 
ring beneath the mantle. 

. ■ Ex. Paieiia, Pafma, 


Suborders, Ceevicob,eanchia. GiU single,. to the left on the back of the 

neck. ■' 

Ex. Teetio'a, Gadim, Lepita, 


* Dentition typically multiserial,. with. rhachis and plem-^ distinctly differ- 
entiated,: the dental processes being recurved from, the fore part of the" basal 

'plates {maclcdmtozis). 
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Suborder 4. Gierobkanchia. Gills two, symmetrical, tufted on tke back of 
the neck. 

Ex. Dentalkm, Entalis. 

Order II. Eaphidoglossa. Teeth in numerous longitudinal series, the central 
5.1.5, variable in form ; lateral very numerous, more slender, curved at the tip. 
— Gi'ay, 

Suborder 5. Dicranobeakchia. Gills two, symmetrical on the back of the 
neck. 

Ex. DeridohrancJius (a naked form), Bcidus, Emarginula, Punoturella, Eis« 
swrella. 

Suborder 6. Schismatobranchia. Gills in two plumes on the left side of the 
gill-oavitj^ ; body and shell spiral. 

Ex, TemotiSi Eaclollms, HaliotuSi Scismrella. 

Suborder 7. Scutibranchia. Gills in a spiral line on the left side ; body, 
shell, and operculum spiral. 

Ex. Stomatella, Trochus, Turbo , Botella^ Nerita, Neritina^ and Eavicella. 

Suborder 8, Pseudobranchia. Having no distinct gill, being in reality 
ptihnonate. 

Ex. Helmna, Froser^ina, Ceres. 

As to tlie propriety of the application of the term Pulmonata 
to the terrestrial moncecious Grasteropoda there need he no ques- 
tion j hut to justify the use of the second siih ordinal term 
Pulmohranchiata the following reasons may be adduced. 

1st. Siebold mentions that the raised vascular network of the 
lining of the pulmonary cavity is coated with cilia in the aquatic 
species, and he farther says that he found ciliated epithelium in 
the pulmonary cavity of the Limnceidce^iiko'xx^ not in that of 
Limaos or Avion . Ancylus was formerly placed in the InferO“ 
hranchia, though really having no alliance with them; and a simple, 
probably ciliated enlargement on the left side, concealed under 
a fold of the mantle, has been accepted and figured as a true 
branchia by both Treviranus and Vogt. S. Clessin thinks that 
the Limnmdco noTVadXij respire water, though it should be re* 
membered that water only finds access to the Inng-chamher when 
the animals are very young, though the recorder of this fact (A. 
Pauly) is of opinion that this may he permanently the case with 
those species which habitually live in deep water. 

2nd. In the amphibious genus Onrddium^ 'Ehm'nbeTg noticed 
the occurrence of more than twenty small ramified organs at the 
posterior part of the back, which he regarded as true branchia ; 
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asd I find tliat Jliering lias observed tbe same structures in tbe 
genus J^eronia, wbicli lives between tide-marksj thus confirming 
Elireiiberg'’s view. 

3rd. I can voncb myself for the coexistence of true braiichi® 
within the pulmonary chamber in both Biphojiaria and AmpMhoh, 
having made drawings of them from the recent animals. 

The branchial characters of the iN’udibranchs have been so 
worked upon and variously represented by different writers, that 
I have only for the present made two sections of them. The first, 
or the Cryptobran chi a, to include those forms which at best only 
present a ciliated surface for respiration ; and the second, or Pha- 
nerohranchia, those in which the branchial organs are plainly dis- 
cernible. Perhaps a much more satisfactory guide to classifica- 
tion will he found in the lingual and labial dentition, which, 
though exceedingly perplexing to the student, will, I am quite 
sure, be better understood when opportunities are more favourable 
for direct comparison and legitimate deduction. 

There are, indeed, certain principles to be borne in mind when 
we enter upon the study of the dentition of a family or larger 
group exhibiting great diversity as to the number of the elemen- 
tary parts and theit' particular form. . The essential points 'to 
know are the following : — , 

The typical lingual dentition presents a central region, or 
rliaelm, and two lateral parts, or so-called, „The dental 

organs are disposed in transverse rows succeeding one another from 
bi'fore backwards ; and the lingual membrane upon which they are 
arranged is quite homogeneous and more or less corneous in con- 
sistency, supported by tbe lingual cartilages, and forming the 
floor and ■ sides of the lingual sac,. which latter usually projects 
downwards and backwards below' tbe cesopbagus from the floor of 
the mouth. 

When the lingual membrane is comparatively short and broad 
.and ’the teeth numerous’ and 'similar, 'the, dentition assumes the 
form of .a pavement ; but, on the contrary, if thememb.rane,is very 
much longer than it, is broad, and there is a marked distinction 
between the rhachis and pleurae, it acquires the character of a 

ribbon'**' or strap.’’ 

It is curious to re.inark,. and it bears largely on the soundness 
of the primary division 'in tbe foregoing table of classification, 
,' that the' ientitiom, is fppicallp pavemental in the Monmcioiis ani 
. riMon-like in the Diwdous Q-mteropoda ; and, with certain ex- 
"cep'tions, .even admitting of .explanation, .the auditory sacs contain 
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otoconia in the former case and single spherical otoliths in the 
latter. The dental organs themselves nsuallj consist of a basal 
plate of attachment, with which the dental tubercles or fangs, 
w4ich always point backwards, are connected. They are subject 
to depreciation or suppression, and further development or in- 
crease, both wholly or as to their component • parts, \vhich has, no 
doubt, given rise to all the diversity of character which we observe 
in the different families of Grasteropoda. Thus we often find the 
dental processes so large as to quite absorb the basal plates, while 
in other cases the basal plate alone remains, as it were prepara- 
tory to its complete extinction. It will be seen therefore that if 
the pleura on each side gradually undergoes suppression, a typi- 
cal pavement will be made to assume a more or less strap-like 
appearance ; and this character will be made more deceptive by the 
coincident development of the rhachis*. On the other hand, if 
the rhachidian series is suppressed, the dentition will, of course, 
be divided into two lateral portions and thus become more or less 
decidedly double, the effect being enhanced by the greater deve- 
lopment of the central part of each pleura. Illustrations of these 
conditions are to be found in all the principal sections of the 
Gasteropoda. I have only to regret at present that my time will 
not permit me to make this subject clearer by special reference 
to examples; but I hope to do so at some future period as an 
introduction to the second part of this paper, taking up the 
classification of the Gasteropoda Bioeeia. 


Observations on Ants, Bees, and W asps ; with a Description of a 
new Species of Honey- Ant. — Part YII. Ants. By Sir Johjt 

Lubbock, Bart., M.P., P.E.S., E.L.S., D.C.L., LL.D., Yice- 
Chancellor of the University of London. 

[Bead June 17, 1880.] 

(Plate VIII.) 

hBower of Commimicaiion ly somethmg a^^proacliing to Language. 
Iiv my previous papers many experiments have' been recorded, in 
which I have endeavoui'ed to throw some light on the power of 

^ For example, in the Eolidse and neighbouring genera, the affinity of which 
cannot be doubted, the gradual reduction from a typical paveniental dentition 
to the pseudo strap-like form may be easily obseryed. 
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cominiinicatioii possessed bj ants. It is unquestionable that if 
an ant or a bee discoyers a store o£ food her comrades soon flock 
to the treasures, although, as I have shown, this is by no means 
always the case. But it may be argued that this fact taken alone 
does not prove any power of communication at all. An ant observ- 
ing a friend bringing food borne, might infer, without being 
told, that by accompanying the friend on the return journey she 
might also participate in the good things. I have endeavoured 
to meet this argument in my third paper (Linn. Journ. voL xii. 
p. 466) by showing that there was a marked difference in the 
result, if on experimenting with two ants one had access to a large 
treasure, the other only to a small one. 

It also occurred to me that some light would be thrown on the 
question by compelling the ant who found the treasure to return 
empty-handed. If she took nothing Home and yet others re- 
turned with her, this must he by .some communication having 
passed. It would he a case in which precept was better than 
example. 

I selected therefore a specimen of Attafesiaceo-pilosa, belonging 
to a nest which I had brought back with me from Algeria. She 
was out hunting about six feet from home, and I placed before 
her a large dead bluebottle fly, which she at once began to drag 
to the nest. I then pinned the fly to a piece of cork, in a small 
box, so that no ant could see the fly until she had climbed up the 
side of the box. The ant struggled, of course in vain, to move 
the fly. She pulled first in one direction and then in another, 
but, finding her efforts fruitless, she at length started off back to 
the nest empty-handed. At this time there were no ants coming 
out of the nest. Probably there were some few others out hiint- 
icg, but for at least a quarter of an hour .no ant had left the nest., 
'My ant entered the nest, but did not remain there ; in less than 
a minute she emerged accompanied by seven friends. I never 
■saw so many come out of that nest together before. In her ex- 
citement the first , ant soon distanced' her companions, wdio took 
the matter with much sang froid, and had all the appearance of 
having come out reluctantly, or as if they had been asleep "and 
were only; half awake. The first ant ran on ahead, going straight 
to the fly. The others followed slowly and with many meander- 
ings ; ■ BO slowly, indeed, that for twenty minntes the first ant. was 
alone at the fly, trying in every way to move it. Binding this still 
impossible,, she again returned to the nest, not. chancing to 'meet 
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any of lier friends by tbe way. Again sbe emerged in less than 
a minute witb eight friends, and hurried on to the fiy. They 
were even less energetic than the first party ; and when they 
found they had lost sight of their guide, they one and all returned 
to the nest. In the meantime several of the first detachment 
had found the fly, and one of them succeeded in detaching a leg 
with which she returned in triumph to the nest, coming out again 
directly with four or five companions. These latter, with one 
exception, soon gave up the chase and returned to the nest. I do 
not think so much of this last case, because as the ant carried in 
a substantial piece of booty in the shape of the fly’s leg, it is not 
surprising that her friends should some of them accompany her 
on her return ; but surely tbe other two cases indicate a distinct 
power of communication. 

Lest, however, it should be supposed that the result was acci« 
dental, I determined to try it again. Accordingly on the follow- 
ing day I put another large dead fly before an ant belonging to 
the same nest, pinning it to a piece of cork as before. After 
trying in vain for ten minutes to move the fly, my ant started 
off home. At that time I could only see two other ants of that 
species outside the nest. Yet in a few seconds, considerably less 
than a minute, she emerged with no less than twelve friends. As 
in the previous case, she ran on ahead, and they followed very 
slowly and by no means directly, taking, in fact, nearly half 
an hour to reach the fly. The first ant, after vainly labouring for 
about a quarter of an hour to move the fly, started off again to the 
nest. Meeting one of her friends on the way she talked with her 
a little, then continued towards the nest, but after going about 
afoot, changed her mind, and returned with her friend to the fly* 
After some minutes, duriug which two or three other ants came up^ 
one of them detached a leg, which she carried off to the nest, 
coming out again almost immediately with six friends, one of whom, 
cxirioiisiy enough, seemed to lead the way, tracing it, I presume, 
by scent. I then rexnoved the pin, and they carried oif the fly in 
triumph. , 

Again, on the 15th June, another ant belonging to the same 
nest had found a dead spider, about the same distance from the 
nest. I pinned down the spider ■ as before. The ant did all'in her 
power to move it 5 but after trying for twelve minutes, she went 
off' to the nest. ' For ,a, quarter 'of, an hour no other' ant, had come' 
out,, but' inrBome seconds sbe came' out again, with ten companions.- 

MKK. joum— 2 oonoaT,,Tom xr. ■ , 18 '■ 
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As in tlie preceding case, tbey followed very leisurely. She ran 
on ahead and worked at the spid.er for ten minutes ; when, as 
none of her friends had arriyed to her assistance, though they 
were wandering about eyidently in search of something, she 
started back home again. In three quarters of a minute after 
entering the nest she reappeared, this time with fifteen friends, 
w^ho came on somewhat more rapidly than the preceding batch, 
though still but slowly. By degrees, howeyer, they all came up, 
and after most perserering efforts carried off the spider piecemeal. 
On the 7th July I tried the same experiment with a soldier of 
FMdole megacepliala. She pulled at the fiy for no less than fifty 
minutes, after which she went to the nest and brought five friends 
exactly as the Atta had done. 

In the same way, one afternoon at 6.20 I presented a slave of 
I^olgergm with a dead fiy pinned down. The result was quite 
different. My ant pulled at the fly for twenty-five minutes, when , 
as in the previous cases, she returned to the nest. There she re- 
mained four or or fiye iniuiites, and then came out again alone, 
returned to the fly, and again tried to carry it off. After working 
fruitlessly for between twenty and twenty-five minutes, she again 
went back to the nest, staying there four or five minutes, and then 
returning by herself to the fly once more. I then went away for 
an hour, but on my return found her still tugging at the fiy by 
herself. One hour later again I looked, with the same result. 
Shortly afterwards another ant wandering about found the fiy, 
hut obviously, as it seemed to me, by accident. 

Aug. 2. At 3 o’clock I put a dead fly pinned on to a bit of cork 
before a ■Formica which was out hunting. She tried in vain 
to carry it off, ran round and round, tugged in every direction, 
and at'Iength at ten, minutes, to' four she, returned' to the 'nest j 
very soon after she reappeared preceded by one and followed by 
two ,f^'iends;^ these, however^.’ failed 'to 'discover .the fly, and after 
■wandering about 'a little returned to the nest. ,, 'She then set 
again to: work, alone,' and in about forty miniiteS' succeeded in 
.cutting, off the head of the fly, which she at once carried into the 
.iie.st. ■ In a little while she came out again, this .time acco'mpanied 
by fiv'C; friends, which, all found, their way to the fiy ; one of these, 
■'hating cut off the abdo,men of the fiy, took it into the nest, leaving 
three ,of her companions to bring in the remainder^ of their prey. 

; /These, experiments certainly seem "to indicate the possession by 
ants, of something approaching to language* , It is impossible' to 
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doubt that tbe friends were broiiglit out by tlie first ant ; and as 
sbe returned empty -banded to tbe nest, tbe others cannot bave 
been induced to follow her merely by observing her proceedings. 
I conclude, therefore, that they possess tbe power of requesting 
tbeir friends to come and belp them. 

Mecognition of Belations. 

In my last paper (Linn. Journ. yoL sir. p. 611) I recorded some 
experiments made with pnpfe, in order if possible to determine 
bow ants recognized tbeir nest companions. Tbe general result 
was that pupm tended by strangers of the same species, and then 
after they bad arrived at maturity put into tbe nest from which 
these strangers bad been taken, were invariably treated as inter- 
lopers and attacked. On the other band, if they were tended by 
ants from tbeir own nest, and then after arriving at maturity put 
back in tbeir own nest, they w^ere invariably recognized as friends ; 
and, lastly, if as pupce they w^ere tended by strangers, but then 
after arriving at maturity put back in tbeir own nest, they were 
generally received as friends. In all these experiments, however, 
tbe ants were taken from tbe nest as pupae, and though I did not 
think the fact that they had jeassed their larval existence in the 
nest could affect the problem, still it might do so. I determined 
therefore to separate a nest before the young were horn, or even 
the eggs laid, and then ascertain the result. Accordingly I took 
one of my nests, which I began watching on the 13th Sept., 1878, 
and which contained two queens, and on the 8th Teh., 1879, 
divided it into halves, Avhich I will call A and B, so that there 
were approximately the same number of ants with a queen in each 
division. At this season, of course, the nest contained neither 
young nor even eggs. During April both queens began to lay 
eggs. On the 20th July I took a number of pup® from each 
division and placed each lot in a separate glass, with two ants 
from the same division. On the 30tli August I took four auts 
from the pnpse bred in B, and one from those in A (wiiicli -were 
not quite so forward) , and after marking them as usual with paint, 
put the B ants into nest A, and the A ant into nest B*' They 
were received araicahly and soon cleaned. Two, indeed, wmre once 
attacked for a few moments, hut soon released. On the other 
hand, I put two strangers into nest A, hut they were at once 
killed, Bor fiicility of observation I placed each nest in a closed 
box. '.On'the 31st I carefully examined the .nests .and .also' the 

: , 13 ^:'' 
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"boxes in wlaicb I bad placed tbem. I could only distingiiisb one 
of tbe marked ants, but there were no dead ants either in the 
nests or boxes, except the two strangers. 

I carefully examined the box in the same way for' several suc- 
cessive mornings, but there was no dead ant. If there had been 
I must have found the body, and I am sure therefore that these 
ants were not attacked. 

Again, on the 31st Aug. I put two more of the ants which had 
emerged from the pupa> taken out of nest B, and nursed by ants 
from that nest, inbo nest A at 10 a.m. At 10.30 they were quite 
comfortable amongst the others. At 11 1 looked again and they 
seemed quite at home, as also at 11.30, after which I looked 
every hour. The next morning I found them evidently quite at 
home in the nest. 

On the 15th September I put three of the ants which had 
emerged from the pupa taken out of nest A, and nursed by ants 
from that nest, and put them into nest B at 1.30. They seemed 
to make themselves quite at home. I looked again at 2.30, with 
the same result. At 3.301 could only find two, the third having 
no doubt been cleaned, but no ant was being attacked. At 5.30 
they were no longer distinguishable, but if any one was being 
attacked we must have seen it. The next morning they all 
seemed quite peaceful, and there was no dead ant in the box. I 
looked again on the l7th and 19th, but could not distinguish them. 
As, however, there was no dead ant, they certainly had not been 
killed. I then put in a stranger; she was soon attacked and 
killed — showing that they wwld not tolerate an ant whom they 
did not recognize as in some way belonging to the community. 

These observations seem to me conclusive as far as they go, and 
they are very surprising. In my experiments of last yeai’, tho ugh 
the results were similar, still the ants experimented with had 
been brought up in the nest, and were only removed after they 
had become, pupm. It. might therefore be argued that the ants 
' having nursed them as krvae, recognized them when they came 
to maturity; and though this would certainly be in the highest 
degree improbable, it could not be said to be impossible. In 
/the' present case, liowever,^ the' old ants had absolutely .never' 

. seen/ the y.oiing' ones' until' the moment /when, some. . days after 
/arriving' at' maturity, they were .introduced into, the,. nest ; and 
/yet.in all ten,'cases they were undoubtedly recognized as' ,belong." 
'ing'to'.'the.eomminiity, ' 
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It seems to me therefore to be established by these experiments 
that the recognition of ants is not personal and individual ; that 
their harmony is not due to the fact that each ant is individually 
acquainted v/ith every other member of the community. 

At the same time, the fact that they recognize their friends 
even when intoxicated, and that they know the young born in their 
own nest even when they have been brought out of the chrysalis by- 
strangers, seems to indicate that the recognition is not effected 
by means of any sign or password, 

Mr. McCook states that ants more or less soaked in water 
are no longer recognized by their friends, but, on the contrary, 
are attacked. Bescribing the following observation, he says^^;— 

I was accidentally set u|)on the track of an interesting discovery^ 
An ant fell into a box containing water placed at the foot of a 
tree. She remained in the liquid several moments and crept out® 
Immediately she was seized in a hostile manner, first by one, then 
another, then by a third : the two antennae and one leg were 
thus held. A fourth ant assaulted the middle thorax and petiole. 
The poor little bather was thus dragged helplessly to and fro for 
a long time, and was evidently ordained to death. Presently I 
took up the struggling heap. Two of the assailants kept their 
hold ; one finally dropped, the other I could not tear loose, and 
so put the pair hack upon the tree, leaving the doomed immer- 
sionist to her hard fate.” 

After repeating one or two other similar observations, h© 
adds f:—** The conclusion, therefore, seems warranted that the 
peculiar odour or condition by which the ants recognize each 
other was temporarily destroyed by the bath, and the individuals 
thus tainted ’ w’-ere held to be intruders, alien and enemy. This 
conclusion is certainly unfavourable to the theory that any thing 
like an intelligent social sentiment exists among the ants, The 
recognition of their fellows is reduced to a mere matter of phy- 
sical sensation or ^ smelld 

This conclusion does not, I confess, seem to me to be conclusively 
established. 

WorJters IreeMng^ 

In my last paper I brought forward some strong evidence 
tending to show that when workers laid eggs they always pro- 
duced males. This is, however, a physiological fact of so much 

* 'Mound-making Aufcs of thdAlleghanies/ p, 280, 

. t Ibid. p. 28|. ■ . . 
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interest tliat I liave carefully watelied my nests this year also, to 
see wliat fiirtlier light they would throw on the subject. 

In sis of those which contained no queen, eggs were produced, 
wliieli of course must necessarily have been laid by workers. 

The first of these, a nest of Lasiiis niger^ which I have watched 
since July 1875, and which, therefore, is interesting from the great 
age of the workers, about ten larvae were hatched, but only four 
reacbed the pupa state. Of these one disappeared ; the other 
three I secured, and on examination they all proved to be males. 

A second nest of Lcisius niger, which has been under observa™ 
tion since November 1875, produced about ten pupa?. Of these 
I examined seven, all of which I found to be males. The others 
escaped me. I believe that, having died, they were brought out 
and thrown away. 

A nest of Mrmica cinerea, captured at the same time, produced 
four larviB, all of which perished before arriving at the pupa stage. 
They w^ere certainly not workers. 

In a nest of Formica fiieca which I have had under observation 
since Aug. 1876, three piii)£e were produced* They were ail 
males*. 

Another nest of Formica fima produced a single young one, 
which also was a male. ■ 

Lastly, my nest of rufescens, wdiicli M. Forel was so 

good as to send me in the spring of 1876, and to ’which I have 
already frequently referred in these papers, produced twelve pupse. 
Eleven of these turned out to be males. The other one I lost ; 
but I have little doubt it was brought out and thrown away. 
At any rate it was not a worker. As regards the first three of 
these pupie, I omitted to record whether they belonged to the 
Folgergus^ or to the, slaves. The last eight were males of Polgergm* 

' ' ' Thus, then, this year again, in ' five of my queenless nests, .males 
have been produced ; and in not - a single case has a worker laid 
eggs which have produced' a 'female, either a queen ' or a worker. 
Perhaps I ought to .add that workers are abundantly produced in 
those ofroy nests which, possess a queen. 

, Again, as .in . previous years, so ■ this ; season again, while great 
'■ numbers of workers and males have come' to maturity in my nests, 
.''not a single' queen has been produced.. ITe have, I., think, there^ 
fore', strong reason for concluding 'that, as -in the case of bees, ''so-, 
also ill ants-, so,me speeialfood is required to develop the" female 
■embryo into a' queen* ' ' ■'•- .' y, 
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Longevity of Ants. 

In my jirevioiis paper I liave called attention to tlie considerable 
age attained by my ants, and I may perhaps be permitted to 
repeat here, mutatis mutandis^ a paragraph from my last oommii- 
nieation with reference to my most aged specimens, most of 
those inentioned last year being still alive. One of my nests of 
Formica fusea was brought from the woods in December 1874» 
It then contained two queens, both of which are now still alive^. 
I have little doubt that some of the workers now in the nest were 
among those originally captured, the mortality after the first few 
weeks having been but small. This, however, I cannot prove. 
The queens, however, are certainly six, and probably seven years 
old. 

In the following nests — viz. another nest of F. fima^ which I 
brought in on the 6th June, 1875, one of Lasim niger on the 25th 
July, 1875, and of Formica chierea on the 29th ISTovember, 1875--^ 
there were no queens j and, as already mentioned, no workers 
have been produced. Those now living are therefore the original 
ones, and they must be between five and six years old, 

Though I lose many ants from accidents, especially in summer^ 
in winter there are very few deaths. 

The nest of F, sanguinea, which M. Dorel kindly forwarded to 
me on the 12th Sept., 1875 (but which contained no queen), gra- 
dually diminished in numbers, until in Deb. 1879 it was reduced 
to two F. smguinea one slave. The latter died in Deb. 1880, 
One of the two mistresses died between the 10th and 16th May, 
1880, and the other only survived her a few days, dying between 
the 16th and 20th. These two ants, therefore, must have been 
five years old at least. It is certainly curious that they should, 
after living so long, have died within ten days of one another. 
There was nothing, as far as I could see, in the state of the nest 
or the weather to account for this, and they were well supplied 
with food, yeti hardly venture to suggest that the survivor pined 
away for the loss of her companion. 

Behmiour to strange Queens. 

In a previouB paper I have shown that, at least in the case of 
Myrmiaa ruginodis, the queen is capable of bringing larvae to 
maturity, and consequently of founding a new nest by herself. 
Since, however, cases are on record in which communities are 
^ Aag, 3rd, 1680. They are still alive, 
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known to kaye existed for manj yearSj it seems clear that fresh 
queens must he sometimes adopted. I have indeed recorded 
several experiments in which fertile queens introduced into 
queenless nests were ruthlessly killed, and subsequent experiments 
have always had the same result. Mr. Jenner I^iist, however, 
suggested to me to introduce the queen into the nest, as is done 
with bees, in a wire cage, and leave her there for two or three 
clays, so that the workers might, as it were, get accustomed to her» 
Accordingly I procured a queen of ^,fusca and put her with some 
honey in a queenless nest, enclosed in a wire cage so that the ants 
could not get at her. After three days I let her out, hut she was 
at once attacked. On the contrary, Mr. McCook reports the 
following ease of the adoption of a fertile queen of Oremasto^aster 
lineolata by a colony of the same species * The queen, he 
says, was taken in !Fairmount Park, April 16th, and on May 
14th following was introduced to workers of a nest taken the same 
day. The queen was alone within an artificial glass formicary, and 
several workers were introduced. One of these soon found the 
queen, exhibited much excitement but no hostility, and imme- 
diately ran to her sister workers, all of whom were presently clua- 
stered upon the queen. As other workers were gradually intro- 
duced they joined their comrades, until the body of the queen 
(who is much larger than the workers) was nearly covered with 
them. They appeared to be holding on by tbeir mandibles to tbe 
delicate Lairs upon the female’s body, and continually moved 
their antennse caressingly. This sort of attention continued until 
the queen, escorted hy workers, disappeared in one of the galle- 
ries. She was entirely adopted, and thereafter was often seen 
moving freely, or attended by guards, about the nest, at times 
engaged in attending the iarvsB and nymphs which had been in- 
troduced with the workers of the strange colony. The workers 
were fresh from their own natural home, and the queen had been 
in. an artificial home fora month.” 

Possibly the reason for the difference may be that my ants had 
been long living in a republic, for, I am informed, that if bees 
■■ have been long without a queen it is impossible to induce them. 
tO' accept . another. , . 

'■ Moreover, I have found that when I put a queen with a few 

. * Proe. Acad. Katural Sciences- of PIiHadelphia, 1879. “.Note on tbe Adoption 

'.■of an.'lnt-Qneen,”' by Mr. McGooh, p. .139. 
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ants from a strange nest they did not attack her, and by adding 
others gradually, I succeeded in securing tbe throne for her, 

Sense of Dir ectmi. 

Having been iniich struck by the difS.cnlty which ants appear 
under certain circumstances to experience in finding their way, 
as indicated, for instance, by some experiments^ which the Society 
has done me the honour to publish (Joiirn. Linn. Soc. voL xiii. 
pp. 239-245), I have during the past year made some more expe- 
riments on this part of the subject. 

I accustomed some ants {Lasms niger) to go to and fro to food 
over a wooden bridge (fig. 1). 


I'ig. L 



When they had got quite accustomed to the way, I watched 
when an ant was on the bridge and then turned it round, so that 
the end h was at c, and c at h. In most cases the ant immedia- 
tely turned round also ; hut even, if she went on to h or c, as the 
ease may be, as soon as she came to the end of the bridge she 
turned round. 

I then modified the arrangement, placing between the nest and 
the food three similar pieces of wood. Then when the ant was 
on the middle piece, I transposed the other two. To my surprise 
this did not at all disconcert them. 

I then tried the arrangement shown in fig. 2. 



a is a paper bridge leading to the nest ; & is a board about 22 
inches long by 13 broad, on which is a disk of white paper fas- 
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tened at tlie centre bj a pin d\ eh some food, ‘Wlien tlie ants 
had come to know their way so that they passed straight over 
the paper disk on their way from to <?, I moved the disk round 
with an ant on it, so that/" came toy and g to/ As before, the anta 
turned round with the paper. 

As it might be possible that the ants turned round on account 
of the changed relative position of external objects, I next sub» 
stitiited a box 12 inches in diameter and 7 inches high (in fact a 
hat-box) for the flat paper, cutting two small holes at f and y, 
so that the ants passing from the nest to the food went through 
the box entering at/ and coming out at y. The box was fixed at 
di so that it might turn easily. I then, when they had got to 
know their way, turned the box round as soon as an ant had 
entered it, bat in every case the ant turned round too, thus re- 
taining her direction. I then varied the experiment as shown in 
figs. 3 and 4. 


Fig. 3. 




I replaced the white disk of paper, but put the food e at the 
middle of the board. IFhen the ant had got used to tliis arrange- 
ment I waited, till one was' on 'the disk' (fig. 8) and then gently 
drevr it to the other side of e, as shown In fig. 4. ' In this case, how-' 
'ever, the ant '' did not turn . round, but went, on to y, when ;, she 
seemed a:good,deal 'surprised ^at finding 'where' 'she^was, ' 
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As to ’Hearing md Mv^eriments with Telephone. 

In order to ascertain if possible whether ants made any soands 
which were audible to one another, I thought I would try the 
telephone. Accordingly I looked for two ants’ nests {Lasim 
niger) not far from one another, and then, after disturbing one of 
them, had a telephone held just over it. I then held the second 
telephone close over the other nest, each telephone being perhaps 
one to two inches above the ground. If the disturbed ants made 
aiiy^sound which was transmitted by the telephone, the ants in the 
other nest ought have been thrown into confusion. I could not, 
however, perceive that it made the slightest difference to them. 
I tried the experiment three or four times, always with the same 
result. 

I then put some syrup near a nest of L. niger, and when several 
hundred ants were feeding on the syrup, I blew on the nest, which 
always disturbs them very much. They came out in large numbers 
and ran about in great excitement. I then held one end of the 
telephone over the nest, the other over the feeding ants, who, 
however, took not the slightest notice. 

I cannot, however, look on these experiments as at all conclu- 
sive, because it may well be that the plate of the telephone is 
too stiff to be set in vibration by any sounds which ants could 
produce. 

On the Sting of ’Eormim. 

M. Bewitz, in an interesting paper published in the Zeitschr. 
fiir wiss. Zool. voL xxviii., has given an account of the structure 
and development of the sting in ants^. iFormica mfa, and other 
so-called stingless ” ants, do really possess a sting, although it is 
hut rudimentary, and, indeed, serves only as a support for the 
duct of the poison- gland. How under these circumstances a 
sting might either be rudimentary in the sense of undeveloped, 
and the sting might represent a rudimentary and archaic struc- 
ture from which the more perfect organ of the other ants, as, for 
instance, of the Myrmicid^e, had developed itself ; or, secondiy, it 

^ Das der Eormicidenstaohel kein Terklimmertes Organ isfc, sondem ein anf 
der niedrigsten Stiife der Ent\Yickelimg stehen gebliebeneB, aus dem der aiisgeMl- 
dete Stacliel liervorgbg, wir es also niehtmit einem eondern mit 

einem .primitiYem' Organ© thun.haben'^V, (2eifcsclirift fik, wissengcliaffellch© 
2odiogi©,voI. xxviii.. 'p.' 551). 
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iiiiglit be an organ w'liicli, having fallen out of iise-j had become 
atrophied. M. Dewitz adopts the former view. He concludes 
that the rudimentaiy sting of the Pormieidse is not a stunted and 
evanescent orgaiij hut one which has remained in the lowest stage 
of deYelopment, from which the more perfect sting has originated'— 
that we have to do not with a reduced, but with a primitive organ. 

Anj opinion expressed bj M. Dewitz on such a subject is, of 
course, entitled to much weight ; nevertheless there are some 
general considerations which seem to me conclusive against his 
view. If the sting of Formica represents a hifcherto undeveloped 
organ, then the original ant was stingless, and the present stings 
of the aculeate ants have an origin independent of that belonging 
to the other aculeate Hymenoptera, such as bees and wasps. 
These organs, however, are so complex, and at the same time so 
similarly constituted, that they must surely have a common origin, 
'Whether the present sting is derived from a leaf-cutting instru- 
ment, such as that from which the sawdy takes its name, I will 
at present express no opinion. M. Dewitz would surely not 
regard the rudimentary traces of wings in the larym of ants as 
undeveloped organs; why, then, should he adopt this view with 
reference to the rudimentary sting ? On the wdiole I must regard 
the ancestral ant as having been aculeate, and consider that the 
rudimentary condition of the sting of Formica is due to atrophy, 
perhaps through disuse. 

the Arrangement of their Nests. 

I have given the following figure (fig. 5), which represents a 
typical nest belonging to Lasms niger^ because it seems to show 
some ideas of strategy. The nest is between two plates of glass, 
the outer border is a framework of wood, and the darker colour 
represents garden mould, Avhich the ants have themselves exca- 
vated, as shown in the figure. T'or the narrow doorway (a), indeed, 

I am myself responsibie. I generally made the doorways of my 
nests narrow, so: as to check evaporation and keep the nests from' 
becoming too dry. It will be observed, however, that behind 
the vestibule if) the entrance contracts, still further protected by 
' a pillar of eartb, .which leaves, on either side, a narrow passage 
which a single ant could easily. guard, or which might, be piiickly' 
.blocked up. : Beh,ind this is an irregular vestibule (c), contracted' 
again, behind into a narrow .passage, which' is followed :by ' another, 
thisdatter opening,' into the main -chamber d... In this.' chamber ' 
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several pillars of earth are left, almost as if to support the roof. 
Behind the main chamber is an inner sanctum divided into three 
chambers, and to which access is obtained through narrow en- 
trances (/j/S/,/). Most of the pillars in the main chamber are 
irregular in outline, but two of them (y, y) were regular oyals, 


Fig. 5. 



Oi*oimcl~pIan of a iypical nest of Zasiits mger, reduced, a, narrow doorway j 
widening beyond entrance; c, vestibule; d, main chamber; inner sanctum ; 
//, /, / narrow entrance passages to sanctum ; y, y, special pillars. 


and round each, for a distance about as long as the body of an ant, 
the glass had been most carefully cleaned. This was so marhed, 
and the edge of the cleaned portion was so distmct,that''it'is im- 
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possible not to suppose that the ants must have had some object 
in this proceeding, though I am unable to suggest anj explana« 
tion of it. 


On the treatment of Aphides. 

Our eountryinau G-ould, whose excellent little work on ants'^ 
has hardly received the attention it deserves, observes that the 
queen ant [he is speaking oiLasimjiams\ lays three different sorts 
o£ eggs, the slave, female, and neutral. The two first are depo- 
sited in the spring, the last in July and part of August ; or, if the 
summer be extremely favourable, perhaps a little sooner. The 
female eggs are covered with a thin black membrane, are oblong, 
and about the sixteenth or seventeenth part of an inch in length. 
The male eggs are of a more brown complexion, and usually laid 
in March.” 

Here, however, our worthy countryman fell into an error, the 
eggs which he thus describes not being those of ants, hut, as 
Huber correctly observed, of Aphides f. The error is the more 
pardonable, because the ants treat these eggs exactly as i£ they 
were their own, guarding and tending them with the utmost care. I 
first met with them in February 1876, and was much astonished, 
not being at that time aware of Hnher’s observations. I found, 
as Huber bad done before me, that the ants took the greatest care 
of these eggs, carrying them off to the lower chambers with the 
utmost haste when the nest was disturbed. I brought some 
home with me and put them near one of mj own nests, when the 
ants carried them inside. That year I was unable to cany my 
observations fuidher. In 1877 1 again procured some of the same 
eggs, and offered them to my ants, w’ho carried them into the 
nest, and in the course of March I had the satisfaction of seeing 
them' hatch into young Aphides. M. Huber, however, does not 
think' these are, mere ordinary eggs. On the contrary, he agrees 
with Bonnet, that the insect, in a state nearly perfect, quits the 
body of its mother in that covering which shelters it from the 
cold in winter, and that it is not, as other germs are, in the ' egg 
surrounded by food bj^ means, of which it is developed and, sup- 
ported. It is nothing more than an asylum of which the Aphides 
born at another season have no need ; it is on this aecou,ut 'some 
are, produced naked, others enveloped in a covering. The mothers 

An Account of English Ants. By the Kev, W. 0ould, 1747, p. 36. 

t , My lamented friend Mr. Snhth. also observed these egg,s (Entom. Annual, 

; 1871).' , He did, not, however identify the species to which they belonged. „ 
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are not, tlaen, truly oviparoiis, since tbeir young are almost as 
perfect as they eyer will be, in tbe asylum in which IN’ature has 
placed them at their birth 

This is, I think, a mistake. This is not the opportunity to 
describe the anatomy of the Aphis ; but I may observe that I 
have examined the female, and find these eggs to arise in the 
manner so well described by Huxley in our ^ Transactions ’t, 
and which I have also myself observed in other Aphides and 
in allied generaj. Moreover, I have o]3ened the eggs themselves, 
and have also examined sections, and have satisfied myself that 
they are true eggs containing ordinary jelk. If examined while 
still in the ovary the germ-vesicle presents the usual appearance, 
but in laid eggs I was unable to detect it. So far from the young 
insect being nearly perfect,” and merely enveloped in a pro- 
tective membrane, no limbs or internal organs are present. These 
bodies are indeed real ova, or pseudova ; and the young Aphis 
does not develop in them until shortly before they are hatched. 

When my eggs hatched I naturally thought that the Aphides 
belonged to one of the species usually found on the roots of plants 
in the nests of LaduB flams. To my surprise, however, the young 
creatures made the best of their way out of the nest, and, indeed, 
were sometimes brought out by the ants themselves. In vain I 
tried them with roots of grass &c, ; they wandered uneasily about, 
and eventually died. Moreover, they did not in any way resemble 
the subterranean species. In 1878 I again attempted to rear 
these young Aphides ; but though I hatched a great many eggs, I 
did not succeed. This year, however, I have been more fortu* 
Bate. The eggs commenced to hatch the first week in March. 
Near one of my nests of Lasius flams ^ in which I had placed 
some of the eggs in question, was a glass containing living 
specimens of several species of plant commonly found on or 
around ants’ nests. To this some of the young Aphides were 
brought by the ants. Shortly afterwards I observed on a plant 
of daisy, in the axils of the leaves, some small Aphides, very much 
resembling those from my nest, though we had not actually traced 
them continuously. They seemed thriving, and remained static* 
nary on the daisy. Moreover, whether they had sprung: 'from 
the black eggs or not, the ants evidently valued them, for they 
built; up ..'a'' wall of earth ’round and. over them." 'So things 're-' 
.mained throughout the , summer but 'on the ^th Oct. I found that 

, The Hatnml Histo,ry of Ants. ■ ByM. T. .Haher, 1820, p. 246. , 
t Trans. liinn. S 00 .W 0 I. rsdi (1859). ' J Philosophical Transactions 186'9. 
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tlie Apliides liad laid some eggs exactly resembling those found iu 
the ants’ nests ; and on examining daisy-plants from outsidej I 
found on many of them similar ApbideSj and more or less of the 
same eggs. 

I confess these observations surprised me very much. The state- 
ments of Huber have not, indeed, attracted so much notice as many 
of the other interesting facts which he has recorded ; because if 
Aphides are kept by ants in their nests, it seems only natural 
that their eggs should also occur. The above case, however, is 
much more remarkable. Here are Aphides, not living in the ants’ 
nests, but outside, on the leaf-stalks of plants. The eggs are laid 
early in October on the food-plant of the insect. They are of no 
direct use to the ants, yet they are not left where they are laid, 
where they would be exposed to the severity of the weather and 
to innumei’ahle dangers, but brought into their nests by the ants, 
and tended by them with the utmost care through the long winter 
months until the following March, when the young ones are brought 
out and again placed on the young shoots of the daisy. This 
seems to me a most remarkable case of prudence. Our ants may not 
perhaps lay up food for the winter, but they do more, for they keep 
during six months the eggs which will enable them to procure 
food during the following summer. 

No doubt the fact that our European ants do not generally 
store up food in the usual way is greatly due to the nature of 
their food. They live, as we know, partly on insects and other 
small animals which cannot be kept fresh ; and they have not 
learnt the art of building vessels for their honey, probably because 
their young are not kept in cells like those of the honey-bee, and 
their pupm do not construct firm cocoons like those of the 
humble-bee. ' ■ 

Moreover, it is the less necessary for them to do so, because if 
they obtain access to any unusual store of honey, that which 
they swallow is only digested by degrees and as it is required ; 
'SO that, as the camel does with water, they carry about with them 
in such cases asupply of food which may last them a considerable ■ 
time. ■" 'They have, moreover, as. .we know, the power .of regurgi- 
tating this food at any timej. and so supplying the larvae or less 
fortunate; friends. ' Even in our. EngHsh. ants the' quantity 'of 
food which'' can be 'thus,, stored -up is considerable in proportionto 
■the , 'Size of 'th.e ' insect ; and if .we watch, for 'instance, the: little 
'brown'' garden-ant (Zmim n^er) ascending .a tree to . milk ' their 
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Apliides, and compare t'bem with those returning full of lionej, 
we shall see a marked difference in size. 


On a new Species of Honey-Ant^ Camponotus iii-flatiis, 

I have, indeed, no reason to suppose that in our English ants 
any particular individuals are specially told off to serve as recep* 
tacles of food. M. Wesmaei, however, has described a remark” 
able genus {Myrmecocystm mexicanus)^ brought by M. de IST orinanii 
from Mexico, in which certain individuals in each nest serve as 
animated honey-pots. To them the foragers bring their supplies, 
and their whole duty seems to be to receive the honey, retain it, 
and redistribute it when required. Their abdomen becomes enor- 
mously distended, the interseginental membranes being so much 
extended that the chitinous segments which alone are visible ex- 
ternally in ordinary ants seem like small brown transverse bars. 
The account of these most curious insects given by MM. de 
E’ormann and Wesmael has been fully confirmed by subsequent 
observers; as, for instance, by Lucas f, Saunders t, Edwards §, 
Blake 11, Loew^ If, and McCook. 

On one very important point, however, M. IVesmaei was in 
error ; he states that the abdomen of these abnormal individuals 
contient aucun organe ; ou plutdt, il n’est lui-meme qffiin 
vaste sac stomaeal.-^ Blake even asserts that “ the intestine of 
the insect is not continued beyond the thorax,” which must surely 
be a misprint ; and also that there is no connexion “ between the 
intestine and the cloaca ” ! These statements, However, are en- 
tirely erroneous ; and, as M. Eorel has shown, the abdomen does 
really contain the usual organs, which, however, are very easily- 
overlooked by the side of the gigantic stomach. 

I have now the honour of exhibiting to the Society a second 
species of ant, which has' been sent me by Mr. Waller, in which 
a similar habit has been evolved and a similar modification has 
been produced. ■ The two species, however, are very distinct, and 
the former is a native of Mexico, while the present : conies from 
Adelaide in, . Australia. The .two species, therefore, cannot' ^ be 

Bull, de r Acad, deS’Sci.’de Bruxelles. 

' .t. 'Ann. Soc. ,3E,nt., de, France, .v.'p., 111. ‘ ' 

I ‘'Canadian Entomologist,’ vol, vii. p', ',12. , , ■ . ' ■ ' 

§ Proc. California Academy, 1873. , II Ibid. 1874.':, 

' " 'Anierieaii Kat- viil. Id74.. ' . 

niKS. JOTOK.^ZOO'LOUX,;TOX.' ^ , ' "A ' A;, I" '" 
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descended one from the other ; and it seems incredible that the 
modification has originated independently in the two species. 

It is interesting that, although these specimens apparently 
neYer leave the nest, and have little use therefore for legs, man- 
dibles, the modifications which they have undergone seem 
almost confined to the abdominal portion of the digestive organs. 
The bead and thorax, antennae, jaws, legs, &c. differ but little 
from those of ordinary ants. 

CAiiPOifOTirs nrpLATtrs, n. sp. (Plate VIII.) 

Operaria, Long. 15 mill. Nigra, tarsis pallidioribus ; sobtiliter co- 
riacea, setis cinereo-testaceis sparsis; antennis tibiisque baud pilosis; 
tarsis infra liirsutis; mandibulis punctatis, hirsutis, sexdentatis; clypeo 
non earinato, antice integro ; petioli squama modice incrassata, antice con- 
vexa, postiee plana emarginata. 

Hah* Australiam? 

The colour is black, the feet being somewhat paler. The body 
is sparsely covered with stiff cinereo-testaceoua hairs, especially 
on the lower and anterior part of the head, the mandibles, and 
the posterior edge of the thorax. The head and thorax are finely 
coriaceous. 

The antennse are of moderate length, twelve-jointed ; the scape 
about one third as long as the terminal portion and somewhat 
bent. At the apex of the scape are a few short spines, bifurcated 
at the point. At the apex of each of the succeeding segments 
are a few much less conspicuous spines, which decrease in size 
from the basal segments outwards. The antenna is also thickly 
clothed with short hairs, and especially towards the apex with 
leaf-shaped sense-hairs. The clypeus is rounded, with a slightly 
developed median lobe and a row of stiff hairs round the anterior 
border ; it is not carinated. ■ ■ 

The mandibles have six teeth, those on one side (fig. 8) being 
rather more developed and more pointed than those on the 
other. They decrease pretty regularly from the outside inwards. 

The maxilla (fig. 5) are formed on the usual type. The max- 
illary palpi are shc-jointed, the third segment being but slightly 
longer than the second, fourth, or fifth ; while in M^rmeeoe^stm' 
the third and fourth are greatly elongated. The segments of the 
palpi' 'have on the; inner' side a number of curious, curved ■ .blunt 
■ "hairs besides the usual shorter 'Ones. 

"The labial palpi are four-jointed (fig. 4).', The. .eyes 'are, elliptical 
, .and of moderate ..size, ' : ;■ The^ "ocelli 'are^ not' developed." ■' 
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The thorax (figs. 7 and 8) is arched, broadest in front, without 
any marked incision between the meso- and metanotum ; the ineso- 
notum itself is, when seen from above, very broadly oval, almost 
circular, rather broader in front and somewhat fattened behind, 
Figs. 7 <.% 8 give outlines of the thorax, seen laterally and from above. 
The legs are of moderate length, the binder ones somewhat the 
longest. The scale or knot (fig. 6) is heart-shaped, flat behind, 
slightly arched in front, and with a few stiff, slightly diverging 
hairs at the upper angles. The length is about two thii’ds of 
an inch. 


DESGJaiPTION OF PLATE Vlfl. 


Fig. 1. Campomtm mjlatus. 
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On the Bolamcrinus, Goldfuss, and its Belations to recant 

Gomatulm. By P. Hebbeeo? - 'Oaepen tee, M.it.,' Assistant; 

Master at Eton College. 

[Bead June 3, 1880.] 

(Plates IX -XII.) 

The' genus Solanoerinm was established by Ooldfuss* .to inelade 
certain fossil Crinoids which he regarded as interaiediate between 
the stalked jPentacrmi and the free Comat idcs. He ; placed' .them 
among the stalkecVOrinoids, however, ' on account of .their usually '' 
having a centrodorsal piece som.ewhat deeper than. that 'Of'the'.'few 
recent Gomatulm 'fcEawn..to him y so that he was .led to roga.rd it''''as 
.a short stem composed of but' few joints. Between.'; this sa-caJl«?^d' 

^Petrefaeta Germanise/ i. p. 163. 

HNN. >OUEN“'ZOOLOGV, YOU. XT.:''':'.''''' 'v"' .M"'., 
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stem and tlie united radial s lie found (in most of Ms specimens) 
fire basal pieces of variable size (PL IX. figs. 1, 2, PL X. figs. 14^ 
15). These are not visible in most recent Comatulcs^ but were 
apparently represented in an exceptional species from the Indian 
OeeaOj which G-oldfnss referred to C, miiltiradiata^ Lam.^* The 
specimen wms dissected and described by him ; but no similar 
one has since been found. It seems to have had basals analogous 
to those of Solmiocrimis ; but Groldfuss described its centrodorsal 
as consisting of one piece only, while he believed that of Bolam- 
crinus to be made up of three or more anebylosed rings. 

Although he recognized the great resemblance between this 
€omaiula (whieh he supposed to be the type of many others) and 
the forms described by himself Bolanocr inns ^ jot he placed the 
latter among the stalked Crinoids for the reasons already given ; 
though he mentioned at the same time that they were probably 
not “ festgewiirzelt ’’ any more than the Gomatwlm are. 

Agassiz t erected the Oomatula miiltiradiata of Lamarck into a 
new genus, Comas fer, distinguished by its having the arms rami- 
fied instead of simply forked. He naturally included in this 
genus the many-armed specimen dissected by G-oldfuss, who 
adopted this name for it apparently under the impression 
that all the multiradiate possessed external basals. lu 

was this character, however, and not the ramification of the arms, 
that he regarded as distinctive of the genus Comaster. This defi- 
nition of Comaster was employed by Muller §, though, oddly 
enough, he ascribed it to Agassiz ; and in this mistake he has 
been followed by most later naturalists. It must be remembered, 
therefore, that Gomaster, Ag.,is by no means the same as Pomas- 
ter, Goldf, The latter type is the one with which we are espeei- 
ail j concerned ; and although Miiller united it with Bolanocrimis^ 
G-oldfuss continued to regard it as distinct on account of the sup- 
posed 'difierences between their respective centrodorsal pieces • 
and, , expressly stated that ^ it had no 'fossil representatives. Both- 
were distinguished, ' from' the 'ordinary Comatulcs \>j tho presence 

' '"p.'SOS. ' ' 

, ' t Prodrome ddiae Moiiographie des Eadiaires oa fidimodeniies,” Ann.' des 

' I :“,Beitrage'mr Petrefacten,kunde,,” Nov. Acta Acad. Leo'p.-Carol. 'Kat.-'Cur. 
xix. A.',p. ,d48.'v' , 

' ;§ ** Leber den Ban, des JPentacrinm caput medmcE^* SeparatAbdriick aus den 
Abhandl d. Berlin,.',Ata,d. -1843, p. 27.' 
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of external basals. Subsequently, however, Miiller gave up the. 
genus Commter (and Solanocrinus with it), cbie% because he bad 
examined several species of free Crinoids without ever finding one 
with external basals'^. But Koemerf? a few years later, while 
uniting Solanocrmus and Comastej^ retained the latter name as 
designating a type, distinct from Qomatida with no external basals. 
About the same time d’OibignyJ threw all these three, together 
with Glenocrinus^ Groldf.” (i. e. Gleiiotremites) , into one genus, 
to which he assigned Lamarck’s name Comcttula : — “ hTous y con- 
servons les espeees ponrvues de cinq petites pieces basales, entre 
les cinq pieces brachiales et la piece centrale epaisse, portant dix 
series de ramules egales. Cinq bras bifurques ime ou plusieurs fois. 
Le calice mal observe par M. Goldfuss a servi a Fetablissement 
de ses genres Glenocrinus (sic) et Solanocrinus,'^^ 

D’Orbigny w-as rather hard on Goldfuss in accusing him of 
incorrect observation. As both of his specimens of Glenotremites 
consisted of the centrodorsal piece only (neither with ten rows of 
ciniius-sockets), he could hardly have been expected to describe 
basals which he did not see. Luiidgren§ has already pointed out 
that their presence w^as assumed by d’Orbigny, wdio, on the e-vi- 
deiice before him, might, with equal justice, have referred Gleno- 
tremites to his next Becameros, by wdiicli he meant D^m- 

cnemus^ lumok. He characterized this type by the absence of 
external basals; and to it be should have referred Lamarck’s 
genus Comaiula, as he did the Aniedon of de Freminville and the 
of Leach. All the species ot Comat ula described by 
Lamarck are devoid of external basals, as d’Orbigny could have 
determined by a personal examination of them. Por some unex- 
plained reason, howmver, he referred them to Co7nattda\&s 
2 namely external basals. 

H’Orbigny’s peculiar redistribution of generic names was 
partly followed by Pictet ||, who regarded Glenatremites as dis- 
tinct and as presenting ‘^special characters.” He proposed a 
modification of d’Orbigny’s nomenclature, in that he wmuM retain 

“ IJeber die Gattung Comaiula, Lam., und'ihre Arten,”^ Separat-Abdmck aus 
den Abhandl. d. Berlin. Akad. 1849, p; 8 (244). . . 

t Lethaja Geognostica,, iiF® 'Auflage, 1851, Theil iv. p, 133, & Theii v.:p. 177. 

I ‘Coiirs dMment. de Paleontol/et de GeoL stratigraph.’ 1850^52, toL u. (i.) 

p.l38. , ■ /:"v 

§ “:0m eii Cmiaster och en Aptychm fran. Kopinge,’^ OAersigt af KengL 
VetenskapsAkademiens Porhandlingar, lS74,']!Sfo. 3, p,' 64, '.note. ' 

II ‘ Traite dO' Pal^ontologie,’ vol. iv. p. 288. 

'■"'t '.IS*''/, 
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tlie name Gomatida only for the pcculiax’ form described by G-old- 
fuss as Bolamorinm Jaegeri (PL XI. hg. 21), in which there is a 
closed circlet of basals, all species with an incomplete basal ring 
being then referred to Solaiiocrinus, As I hope to show later on 
that 8, Jaegeri is the stemless head of a Fentacrinus, and not a 
Co'matula at all, I cannot accept Pictet’s classification, which has 
not found favour with any of my predecessors. 

Muller’s views reappeared in 1860 in Bronii’s ‘ Thierreieh in 
which Solanocrimis, Co?naster, and Oomatula were united under 
one name, Comafula. Two years later Dujardin and Hupet re- 
moved the first two types again under the single name Comaster ; 
while ill 1866 LoveriJ: reunited Gomaster and Gomatida on the 
ground that G-oldfuss’s analysis of the calyx of the former could 
not be correct. He suggested that the so-called “ basals ” of 
G-oldfuss were merely the angles of the first radials ; but this 
cannot have been the case, if any reliance is to be placed on Grold- 
fuss’s figure of the dissected calyx. Lundgren§ identifies Comas- 
ter with Solanocrims, but prefers the former name, which he has 
given to a Cretaceous type presenting a considerable resemhlance 
to the Jurassic forms described by Goldfuss as Solanoerinus. 
Be Loriol \\ thought (in 1868) that the presence of external basals 
might be sufficient to separate Solanocrirms from Gomatida ; but 
he has since united them under the pre-Lamarckian name 
don 1[. Quenstedt does not seem to consider Gomaster as gene- 

ricaily different from the other recent Oomatid(B\ and although he 
retains Eolanocrhim as distinct from the latter, he remarks that 
there seems to be no essential difference between them. 

Bchliitertt, believing that the reasons which led Goldfuss to sepa- 
rate Gomaster and Eolanocrmus viTQ no longer tenable, places them, 

^ Band ' ii. Akiinozoen' (1860), p., 233/ 

t ‘ Hist. Xa.t. dcs Zoophytes, fichinoderaaes ’ (Baris, 1862), p. 186. 

f ^‘Blianogenia, ett, hitfcills okandt slagte af fria Oriiioideer,’* Ofvers. af Kongl. 
¥etesisk.-Akad. Porliandl. 1866, No. 0, -p. 226. 

§ ; pp. 63, '69, 

I “Monog'i-aphie des Couches deT^tageValaiigisud’Amer.” Bictet/Matd- 
riaux'poiiT ia Pal^ontologie Suisse, 4® seria, p.'84. 

■ ' *■* Mottogmphie; .des Crinoides fossiles' de la Suisse,”' Mem. Soc. BaMontoL 

'Suisse, 1879,' p. 254.' ' 

/BrtrefacteBkunde DeutsoMands,’ 'Bd. iv. Asteriden utid '' Encrinideu 
'■ pp. 165, 171. ' 

, ft' “Ueber' einige 'astylide Orinoiden,” Zeitsehr, d. deut'sck geoL'^esellsch,, 
Jabrg.,lS78,p. 36. " .L,; - 
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together with GJenoiremiies and the typical Gojnafulce, in the 
single genus "Antedon ; while Zittel^, using Antedon as equivalent 
to Comatulain its older meaning, separates off certain well-marked 
recent types as subgenera, and assigns the same position to >Sb- 
lanocrinus, with which lie groups Oomaster and Glen otr emit es, I 
have shown elsewhere t, however, that our scanty knowledge of 
the organization of Co7n aster (supposing Groldfuss to have been 
accurate) is sufficient to show us tliat it is a very peculiar forzn. 
There are many and striking differences between it and other 
recent Criiioids, to wdiieh Solanocrmus is much more closelj allied 
than to Coonaster. Schl liter J doubts whether the mere fact that 
the embryonic basals of recent Comatulce undergo a partial re- 
sorption and transformation into the rosette is a sufficient reason 
for regarding them as generically distinct from Sohmocrmus, in 
wffiieli they are more or less distinctly developed on the exterior 
of the calyx. The difference is an important one, however, from 
a morphological point of view ; but I do not think that it is one 
of any practical value, on account of the clifficnity of determining 
the presence of a rosette in fossil Co^natvdcB. So far as I know, 
all recent Comafiilm (excluding Co7naster')'hsi\Q a rosette ; but this 
is absent in all the fossil forms in which "we are able to see the 
base of the calyx. But even in these the primitive unnietamor- 
phosed basals do not always reach the exterior of the calyx, being 
sometimes invisible when the centrodorsal is in sitw. Hence the 
absence of external basals in a fossil Comaiula is not a sure sign of 
the presence of a rosette internally; so that I do not think it 
possible to make any generic distinction between the forms with 
external basals and those without them. I therefore tbllow 
Miiller, Sehliiter, and de Loriol in uniting Bolanocrinus with 

which is practically the same as with Antedon; for 1 
cannot refer any of the known species of Solanocrinm to the type 
;of Actmometra. 


I. — The type of B. costatiis^ as represented by Goldfuss §, is a 
Comatnia with a centrodorsal piece in the form of a short rounded 
pentagonal column on wizich there are ten vertical rows of cir- 
rhus-sockets. These rows are separated by vertical ribs, of which 

* Handbuch der Paliiontologie, I. Band, p. 396. 

f Journ. Linn, Soc. Zoology, voL ziii. pp. 454-^456. i Op. cit p. 36. 

.§ Oj3. ezAtab. l.%. 7. . " ■ 
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tlie five tliat are situated interradiallj are the strongest (Pi. IX. 
fig. 1). Eesting on their summits there appear the rounded ends 
of the prismatic basais that intervene between the lower angles 
of the radials and the upper surface of the centrodorsal. The 
distal faces of the radials do not rise directly from the margin of the 
centrodorsalj as in most recent Oomatiil<B\ but they are separated 
from it hy a portion of their dorsal surface that appears exter- 
nally, as in Fentacrimis (PI. XL figs. 21 a, 23 a). I have else- 
wdiere^^ called this the ‘^outer dorsal surface,’’ in eantradistinction 
to the “ inner dorsal surface,” that rests on the centrodorsal piece. 
The distal articular fiiees have a considerable slope inwards to- 
wards the vertical axis of the calyx, and have very distinct inter- 
muscular notches in the middle of their upper borders that lead 
into the corresponding furrows of the ventral faces. There are 
also distinct interraclial notches between the muscle-plates of 
evexw two adjacent radials, which are continuous with the ventral 
interraclial furrows on the upper surface of the calyx. 

A caref ul study of several specimens commonly referred to this 
type lias showm me, not only that it exhibits a great amount of 
variation within what may fairly be regarded as specific limits, 
but also that many forms have been referred to it which differ 
from it in several points. Many of these differences are of the 
same nature as those which exist between the corresponding parts 
of various recent Comatulw, and are always accompanied by varia- 
tions in other characters that necessarily remain imkuown for 
the fossil forms. The shape and relative proporcious of the 
centrodorsal and radials vary considerably among the different 
species of recent Comatulm (PL XII.) ; undone seems justified in 
concluding that variations of a similar, character among the fossil 
forms may be taken as indicative of specific differences. In this 
way I hope to show that the Cbma/w/a-fatma of the White Jura 
of Wurteinhurg was eouBiderably more varied than has hitherto 
Aeen supposed. ' 

. I, have, never seen any specimen precisely like 
the type of co&taim {^Antedon costata, PL IX. fig. !).■ There 
:are,, howrever, three: speci,m;ens in'the'Woodwardian' Museum and" 
one in the British Museum, all from Xattheim, that resemble 
ik'verj' closely... Apart drom; irregularities dn " the development 

* “Preliminary Report upon the ComatHfe of the ‘Challenger^ Expedition;* 
Proo. Boy. Soc. 'Ifo. , 19 LdB 7 , 9 , p. 392 . ■: 
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of tlie basals, these four all differ in the height of the outer 
surfaces of the radials. In none of them does it reach tlie same 
relative proportion that it does in Groldfuss^s figure (PL IX. 
fig. l£ 2 ). There is also a considerable amount of variation in the 
proportions between the height and width of the articular iaees, in 
the shapes of their muscle-plates, and in the relations between 
the diameter of the central funnel and that of the entire calyx 
In Groldfuss’s figure the upper ends of the muscle-plates are 
blimtlj pointed, their superior margins sloping sharply downwards 
to wards the intermuscular notch j but in three of the specimens 
before me they are more squared and nearly horizontal. Further, 
while the total diameter of my figure of the top of the calyx (PI. 
IX. fig. 2 b) and the corresponding one of Groldfuss (PL IX. fig, 1 b) 
is the same, the diameters of the central funnel are very different 
in the two cases, being 16 millims. in fig. 2 b, hut only 12 miiiiins. 
in Groldfuss’s figure (PL IX. fig. 15). This appears to he due 
to the distal faces of the radials of the Cambridge specimen 
having a rather less inward slope than those of Goldfuss’s 
specimen. 

There is yet another difference between the type and most of 
the specimens of Antedon costata which I have examined. In 
the former the cirrhus-soekets are regularly arranged in ten 
vertical rows. In the latter they are larger and much less regular, 
very much as in the specimen represented in QuenstedPs ^ En- 
criniden ’ (pi. 96. fig. 32), which has squarish muscle-plates. Od 
the other hand, his fig, 33 represents a specimen wfith a inore 
regular centrodorsal and pointed muscle-plates ; but it differs from 
the type in having no interradial notches between the muscle- 
plates of contiguous radials. The specimen figured by Quenstedt 
in *I)er Jura,’ tab. 88. fig. 10 (reproduced here on PI. IX. fig. 4) 
is also different from the type, as the outer dorsal surface of the 
radials is greatly reduced. In this respect it is just at the oppo- 
site extremity of the series to Goldfiiss’s specimen, in which the 
exterior of the radials is unusually large (PL IX. fig. 1 a). 

These differences are slight exaggerations of the kind of varia- 
tion that one finds in recent Comatulmi but they are insufficieno 
to form the basis of specific distinctions. Curiously enough, one 
of the Cambridge specimens shows how variation may occur even 
in individual cases. It is slightly smaller than the othei^s, a 
more regularly ribbed centrodorsal (as in Goldfuss^s specimen), 
and a relative width of the central funnel which is intermediate 
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betTt'een the two measurements given above ; while tbe shape of 
its jDiuscle'plates is not constant, their upper ends being bluntly 
pointed in some cases (like PL IX. fig. 1 a), but more squared in 
■others (like PL IX. fig. 2 a). 

Diameter of the specimen figured (PL IX. fig. 2), 13| millims. 
Total height lOL millims. ; of the radials alone ok millims. 

All the Cambridge specimens oi Antedon costata agree with the 
type in the first radials having a considerable outer dorsal sur- 
face, so as to have been distinctly visible externally when the 
second radials were in position. The same is the case with all 
the adult specimens of A. costata figured by Quenstedt on pi. 96 
of his ‘ Eneriniden,’ and also in nearly all the allied species figured 
by de Loriol in his ‘Fossil Crinoids of Switzerland,’ In his 
‘ Jura,’ however (pL 88. fig. 10), Quenstedt gives a small figure, 
which I reproduce here (PL IX. fig. 4), of a form in which the 
first radials have an unusually small • exterior. The centrodorsal 
and the other characters of the radials resemble those of the type 
so far as can he judged from the figure, which is too small to be 
quite satisfactory. The specimen is interesting from its being a 
transitional form towards the next type, which must, I think, be 
regarded as distinct from A. costata, 

II.: — -On pL 51. fig. 36 of his ‘ Petrefactenkunde,’ Quenstedt gives 
a small and indistinct figure of a Xattheim specimen that differs 
from the type species in the relations of the external surface of the 
radials. It does not continue the iipw*ard slope of the centro- 
dorsal as in the type, hut is nearly at right angles to it, so as to 
look almost directly downwariLs over the edge of the centrodorsal 
beyond which it projects, and not downwards and outwards. 
There is a small specimen in the British Museum from the same 
locality that agrees with Quenstedt’s figure in this and other 
features, but differs from- ' it ■. in ...points of detail. The articular 
faces are much wider relatively to their height, and Lave a groove 
along their dorsal edges’ just' below the fossa for 'the elastic liga- 
ment (,PL IX, fig, 3). : There;, are large basals at the "angles of 
.the calyx, 'and the'centrodorsal is in .the 'form of. a truncated cone 
bearing ten, rows, of ■ cirrlms-so.ekets, but , little '.traces of which, are 
visible,, as the specimen, is so.mewh'at worn. ■ The division' between 
the muscular and ; ligament fossse: has' 'also become obliterated, as in 
.most .of the Xattheim specimens. ' 

; , The specimen figured , is^' :6 ' .millims, ."high, with ■ a ' d.i.aiiieter . of 
'■8,,iXi.iliinis. I, propose the name Antedon for "this type,' ' 
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III. — This leads us on to another rather peculiar form, viz. 
that represented on pi. 88. fig. 9 of Q.uenstedt’s 'Jura/ which I 
reproduce (PL IX. fig. 5). The centrodorsal is less ribbed than 
in the type of A. costata^ and the ciri’hus-soekets relatively larger 
but less numerous. The peculiarity of this form is that the 
radials have no external surface at all. Their articular faces rise 
directly from the upper surface of the centrodorsalj which hears 
the whole of their dorsal surfaces, no part of these appearing 
externally. They are more concealed than in any recent Oomatulm^ 
in which their presence is usually just indicated by a line or a 
ridge between the articular surfaces and the centrodorsal. At 
the angles of the calyx are large basals partially separating the 
lower angles of the radials from the centrodorsal, but encroaching 
much more on the latter than on the former. 

IV. — The next type to be considered is an imperfect specimen 
from Nattheim now in the British Museum (PL IX. fig. 0). The 
centrodorsal is essentially like that of A, costafa, except that the 
cirrims-sockets are not quite so regularly disposed in ten rows, 
and the ribs separating the rows are less prominent. The exte- 
rior of the radials is very low, and it is not convex, as is usually 
the case, but has an irregular groove running along it. Only 
three of the five radials remain; but only two basals are visible 
at the four angles corresjponding to them (PL IX. figs. 6 a, 6 5), 
and they do not project outwards at all. They are the smaller 
ends of tapering rods which are seen sideways in fig. 6 c, Their 
larger central ends are partially concealed by matrix, but seem to 
have been in contact laterally, and to have received the lower ends 
of the ventral interra dial furrows wdiich are seen descending 
towards them in fig. 6 c. The upper angles of the calyx are hut 
slightly notched in correspondence with these furrows, and the 
intermuscular notches of the articular faces are also very slightly 
marked. 

The diameter of this specimen is 14 millims. Total height 9~^ 
millims. ; of radials 44 millims. 

I propose to name the type Antedon canaliculata. 

Y. — The next form to he considered is A- complmiatn, by which 
name I distinguish a British -Museum specimen from Xattheim, 
which consists of the basals and radials only without any centro- 
dorsal attached (PL IX. fig. 9). The radials have an external 
surface nearly as large as that of A, and their distal 

faces slope very much, „so' that the calyX' has' a fiattened appear-,' 
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aiice I and nearly the whole of the great dorsal fossa is visible 
in a Tiew of tlie calyx from above. The central pit in this fossa 
is rather less conspicuous than usual. The dorsal surface of the 
radial pentagon (fig. 9 h) is singularly like that of A. costata and 
of the closely related (if not identical) A. Gresslyi^ Etallon. 
There are five rod-like basals, which are barely in contact eeii- 
trally, w^hile their outer ends are just traceable on the exterior of 
the calyx (PI. IX. fig. 9 a). 

Diameter 12 millims. ; height 4 millims. 

This species has some resemblance to A. Picteti, de Loriol, 
but is more than twice its size, and is from the Middle Jurassic 
rocks, whereas A. Ficfeti is from the Neocomian. 

YI. — We noAV come to a type whicii has given rise to a good deal 
of discussion. Among Goldfuss’s figures oi Solanocrimi'S costatm 
(tab. 1. fig. 7) there is one (fig. 7c) which does not agree at ail 
either with the other figures or with Goldfuss’s text. There are 
no external basals, and the radials have no outer surfaces, their 
articular faces rising directly off the centrodorsal, very much as in 
Quenstedt’s specimen represented in Pi. IX. fig. 5. But Goldfuss’s 
specimen had no external basals, which are present in the original 
of fig. 5. Goldfiiss does not seem to have noticed that it scarcely 
agreed with his definition ot SolanocrimiS', but the peculiarity 
was observed by d’Orbigny % who supposed that the radials were 
absent as well as the basals, as he mistook their articular faces 
for a part of the ceutroclorsal. It is dilfieulfc to understand this 
error, as the resemblance of the five articular surfaces to those 
of the radials of B. costatus would almost seem to have been a 
sufficient guide. It is interesting, however, as showing how com- 
plete was the ankylosis of the radials and centrodorsal. 

On this specimen d’Orbigny founded anew Oomafulma, 

' ' which he defined as follows ■ 

“ Ce sent des Comatules ou il manque h la fois au calice les 
pieces brachiales et basales, ou les bras s’arti culent immediatement 
sans intermediaires a la piece centrale pourvue de ramules.” 

. On this .subject Pictet Temarks': — “M. d’Orbigiiy a etabli un 
genre Gomatulim pour des calices dans iesquels les piiK^es basales 
et les radiales inanqueraient, et les bras s’artieuleraient direete" 

■ men t a, la centrale." Cette description semblerait indiqiier uii 
' genre , Men tranche ; mais ;M. ' d'Orbigny prend pour 'type^ 'le 
cost&tus^ Goidf.,, ,qui aevidemment-. des petites piece.s basales.” 
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In this case Pictet has entirely Med to follow d’Orhigny'a mean- 
ing. The type of his Comatulina is not the B. costatus, Goldf., 
altiioiigh figured under that name in the ^ Petrefacta G-ermaiii» ’ ; 
for it differs from the type in two important points. Eurther^ 
d'Orhignj expressly named the individual figure (tab. 1. fig- '7, c) 
to which his description referred ; and by this means he naturally 
might be considered to have guarded himself against misappre- 
hension. Messrs. Dujardin and Hupe followed Pictet’s lead, 
speaking of him as i^econnaisant que d’Orhigiiy qui prenait pour 
type le BoL costatus, et quile nommait Comatulina lui donnait uiie 
caracteristique inexacte eu lui refusant a la fois les pieces brachiales 
etbasalesetenpretendant que les bras s’articulent, sans infcerme- 
diaire, a la piece centrale.” 

The last error is easily comprehensible, as I have showm above ; 
wEile the absence of basals is a fact, though Dujardiu and Hupe 
seem to have recognized no more than Pictet did, that Goldfuss’s 
tab. 1. fig. 7 G differs from the adjacent figures of costatus in this 
essential character. 

There are two specimens in the British Museum which are very 
like the figure in question, one from Hattheim and the other 
simply labelled “ White J ura, Wurtembimg.” The former (PL IX. 
fig. 8) is the larger, and has a flatter calyx, L e, the slope of the 
articular faces is less steep. The central pit for the elastic liga^ 
ment in the great dorsal fossa is less marked than in the second 
specimen, which is almost exactly like Groidfuss’s figure, except that 
its centrodorsal is a little lower and less tapering. 1 do not think, 
however, that either of these can be considered specifically dif- 
ferent from Goidfuss’s specimen. At one angle of the Hattheini 
specimen there is a slight irregularity of growth (PL IX. fig. S h\ 
for the two contiguous radials show a small amount of outer sur- 
face wdiich slopes away laterally and disappears rather sooner on 
one side than on the other. This is an abnormal condition of 
some interest, from its relation to d’Orbigoy’s other type, 
cmneros, 'which will be considered immediately, Eigs. 8 a and 
8^ show the other characters of this type, for which I propose 
the name Antedon cV Orlignyi, as d’Orbigny was the first to re- 
cognise its peculiarities. ' 

Total height 6|- inillims. ; of radials 3 millims, 

Vll. — The Wood wardian Museum contains a specimenfrom Hat- 
theim of the Comatulina type, which difiers considerably both from 

^ Op. cU,. 
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d'Orbigny’s original species and from that ja>si: described. The 
distal faces of the radials have a very steep slope (PL IX 
fig. '7 5), so as not to enter very largeh^ into the ventral aspect 
of the calyx (fig. 7 a). The centrodorsal is a thick disk, the 
sides of which bear several vertical rows of two, or occasionally 
of three sockets each ; but there are none at all on the penta- 
gonal dorsal surface, which is nearly fiat. 

Diameter 8| miliiins. Height 5| nxillims. ; of radials 3 millims. 

I believe this species to be an Actinometra, and propose to call 
it Act, imHemhcrgim, Although the centrodorsal is relatively 
thicker than it usually is in this genus, it is scarcely more so than 
in the recent Act, cteUigera (PL XII. fig. 2G), while its dorsal 
surface is entirely free from cirrhi as in the typical forms of the 
genus. The proportions of the articular faces of the radials, their 
steepness, and the consequent width of the central funnel are 
also characteristic of Actinometra, They are not guite as steep 
as in Act, lineata from Eahia (PL XII. fig. 27 a), in which the 
calyx is remarkably “ wall-sided;” but the same is the case with 
one or two recent species, which are nevertheless undoubted 
ActinometrcB. 

As with most Jurassic Camatulce, the boundary between the 
ligamentous and muscular fossm seems to have been very slightly 
marked and to have become altogether lost. This feature, wdiicli 
always indicates the small size of the muscular fossse, together 
with the relative lowness of the articular faces, is very character- 
istic of recent Actimmefrce (PL XII. fig. 26) ; and it is very rare 
in the recent species of Anfedon, Almost the only one in which 
it appears is Ant. macrocnema, from Sydney Harbour, which in 
this, as in other respects, presents so many points of resemblance 
to the ComatutiS. The majority of Cretaceous and recent 

Antedom are of a type like that of A?it, antarctica (PL XIL 
fig. 29 a), with high articular faces and large well-marked niusele- 
fossse, 'v^diich are separated from the ligament-fossae by a distinct 
ridge. It is therefore interesting to find most of the earlier 
Antedom approaching Actmometra in 'this respect. /There' are 
fiowever, a.' few. exceptions. ' • Thus, in Ant. Tessoni (PL X. fig. 10), 
'"■Ant, decmneros (fig. 11), and Ant. scroMcuhfa (figs. ,17 'a,"' 18 a) 
the boundary ridge between the ligamentous and muscular 
'fossffi is : distinctly , visible. De"DorioI* has figured it in this last 
,species. vCpL . XX. figs. 11'^, ■„ 12 5'),' 'and .also in ' Ant. ■' &remlgi 
^ SSwiss Fossil CrinoMs/ &(?. 
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(pi. XX. fig. 4ia), Ant. Glllerioiii (pi. xx. fig. and OpJiio- 
crinus Sijselyi (pi. xxi. figs. 10 10 Z>); "but he does not seem 

to have been aware of its meaning ; for he neither mentions it^ 
nor does he ever mention any ligament-fossse except the large 
dorsal one below the articular ridge. 

YIII. — We now come to a type of Qomiaiulm with wdiich Gold- 
fuss was iinacqaainted, although it is represented by the Cretaceous 
species JSerilia mpsHca^ described by Hagenow* in 1840, and 
by most recent Comat idcd. It was described by d’Orbigny t 
folio^Ys under the name of JDecameros : — ous reservons ce nom 
aiix Coniatules dont le calice se compose d’une piece centrale 
epaisse, et sur laquelle s’appliquent immediatement cinq pieces 
brachiales, sans pieces basales.” In addition to the recent An-- 
fedon and Alecto^ two fossil species were referred by d’Orbigny 
to this type, and JSertha was subsequently added by Pictet. But 
as their nomenclature was incorrect, the classification which they 
proposed, although a sound one and based on good morphological 
principles, was never really adopted. Qaenstedt, indeed, makes 
no mention of it except that he regarded forms without external 
bases as monstrosities of Ant. costata. Thus, after describinfir 
this species on p. 58 of his ‘'Jura,’ he continues — ^^Es scheinen 
auch Misshildungen vorzukommen j der fig. 11 (tab. 88) fehlen 
z. B. die Zwischenradiale, und die Badialglieder zeigen aussen eine 
breitere glatte Flache, aber die porose Saule bleibt noch.” It is 
strange that be had not only overlooked the ^^descriptions of 
d’Orbigny and Pictet respecting the deficiency of hasals in certain 
ComaiMlm^ 'but that he was not then aware that this was the con- 
dition of nearly all the recent GomatulcB then 'kno^n {Gamaster^ 
Goldf., being of course excepted). It seems, however, to be com- 
paratively rare among the fossil species, most of which have the 
basals more or less developed externally, though they are occa- 
sionally wanting at one or two angles of the calyx There 
are ' two specimens in the British Museum which are devoid of 
external basals, and must therefore he ranked with the Becameros 

* ■■ Monographie der K-u,gen’schen Kreide-Tersteinertmgen. , ii. Abtheil. Ba- 
diarien imd Annulaten,” Neues Jabrb. f Mineralog, 1840, p. 664. 

t Op. cit, ii. p. 168. 

J; M.g.Ant (Bqumarpinata,A- hniici^laris^A. canatzcuiata (FLIX:Bg8 . 6 6 
XO' external basalS' hare been d.escribed in A. italicu^ wkile they. do. not appear 
in de.'Loriors figures A. JPicteti, A. wfraeretacea, and others, ,tho.ngh he 'says' 
' they, are, .peine apparentes , an dekors/f ■ ^ 
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of d’Orbignj. ]^^eitlle^ of tliem is identifiable with Qiienstedt^s 
“ Missbildung ’’ (''Jura/ tab. 88. fig. 11), while they are also dit- 
ferent from one another (FI. X. figs. 10, 11). The larger one, 
Antedon Tessoni (fig. 10), belongs to the Tesson collection, in 
which it was received under the name of Miller icrinus •regiAarls^ 
d’Orh -5 a somewhat singular name, as d'^Orbigny’s description^ 
of this species commences soinmet iiiconnii ” ! The specimen in 
question is from the Argile de Dives (Oxford clay) of Yache Xoire, 
and is therefore older than the Xattheini Comatulce from the 
upper beds of the White J ura. Nevertheless it has a most striking 
general resemblance to the type of Antedon costata (Pi. IX. fig. 1 a), 
except for the radials resting directly on the ceiitrodorsal all round, 
instead of being cut off from it by basals at the angles. They 
have a large external surface continuing the upward slope of the 
centrodorsalj and looking downwards and outwards just as in 
Ant, eostaidy while the appearance of the ventral aspect of the 
calyx is very much the same in both species. Ant. Tessoni is 
distinguished, however, by the nature of the articular faces of 
the radials. These have much more distinct ridges, separating 
the muscular fossae above from the ligament- foss£e below, than I 
have seen in any specimen of eostata ; while the ligament*- 
fossse themselves are separated by a groove, proceeding down- 
wards from the intermuscular notch and ending round the open- 
ing of the axial canal. These characters alone are sufficient to 
indicate the specific distinction of this type. 

Diameter 12 miliims. Height 8|- miliims. ; radials 41 millims. 

IX. — The smaller "^Decameros^' in the British Museum is from 
Nattheim, audits ventral aspect much resembles that of Ant. Tesso?zi 
and Ant. eostata. But the external surface of the radials (PL X. 
fig. 11) is small, and looks almost directly downwards, as in Ani. 
fruncata (PL IX. fig. 3), ■ Although I fully believe basals to be 
wanting at , ail the angles of the calyx, I, cannot speak with abso- 
lute eertainty about it; for there are some suspicious-looking 
lines ;at one angle that might’ be the sutural lines of a small basalr 
l^^ere they so, this species would be brought still nearer to' Ant. 
irimeata, from wdiicli, however, 'it differs altogether in, the nature, 
.of the articular faces. ■ They are higher 'in .proportion ' to, their 
•width, and have well-developed mascle-foss£e separated distinctly 
from, the Iigam,ent-fosssB, srs in Ant. Tessoni:, but the mode of sepa- 
ration is hiffereiit. ' "hi Ant. the' fossiB are. separated by a 

* ‘ Orinoides,’ p. 88 
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nearly horizontal ridge (PL X. fig. 10); but in Ant, decameros, as 
1 -will call the Nattbeim specimen, the ligament-fosses have a 
convex upper border (PL X. fig. 11), behind and inside which are 
the niascle-plates. Consequently these stand out much more in- 
dependently of the ligament-pits than those of Ant. Tessoni do. 

Diameter 8| miliims. Height 7| miliims. ; radials 3| millims. 

X. — The "Woodwardian Museum contains three specimens, all 
from Xattheim, of another small Antedon^-whioh. differs considerahlj 
from either of the species just described. The radial pentagon is 
much depressed, as in Ant. complanata (PL IX. fig. 9 a)^ and its ex- 
ternal surface slopes rapidly downwards and inwards until it meets 
the low centrodorsal. The latter is thus of much less diameter 
than the radial pentagon, especially in the specimen represented in 
PL X. fig. 13. Neither of the three (Pi. X, figs. 12, 13) show 
external basals ; and in this respect they differ from certain some- 
what similar forms that have been already described elsewhere. 
Among these SLve Ant. Ticteti and Ant. infracretacea of de Loriol, 
already referred to as having scarcely visible basals. The first 
of these, from the Etage Valangien of Switzerland, differs from 
the Woodwardiaii specimens (Ant. depressa) in being a good deal 
smaller, and in the somewhat different proportions of the radials, 
though the same general features appear in both. Besides ./I. 
Ficteti has only ten cirrM or even fewer ; while there may be three 
rows of sockets in Ant. depressa (PL X. fig. 12), This last has a 
general resemblance to fig. 35 on Taf. 96 of Quenstedt’s ‘ Encri- 
niden,’ which he calls the young of Ant. cmtata\ while, except 
for the absence of basals and of a transverse ridge on the concave 
lower surface of the centrodorsal, fig. 13 on PL X. is not un- 
like Qiienstedt’s figures of Ant. dgillata (tab. 96. figs. 49, 50). 
The original has only one row of cirrhus-sockets of the usual 
Solanocrinus character, viz. oval-oblong in shape with a trans- 
verse articular ridge pierced by the opening of the cirrhus-canal. 
There is, however, no distinct indication of this in either of 
Qiieiistedt’s figures, which may be clue either to the imperfect 
preservation of his specimens or to their immaturity. 

Diameter of largest specimen 7 miliims. Height 41 miliims. ; 
radials 2|-' miliims. ' ' , ' , 

. , ■ XI.* — -The designation sigiUata hQ.& been given by Quenstedt.to 
those rare specimens which show a perforated articular facet on the 
lower, surface: of the centrodorsal, 'thus retaining, as, suggested' by' 
him, more, or less permanent 'traces of tlieir larval ■ condition;,' 
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These immature An teclons occur at both ll^attheim and Sclinaitheim 
in the same beds (Weisser Jura, e) &bA. costata, I do not think, 
however, that they can be identified with that species, chiefly on 
account of the diiferences in the characters of the radials, A side 
view of A. costata (Pi. IX. figs. 1 2 a) shows not only the external 
surface of the radials directly above the centrodorsal, but also their 
distal articular faces, that are set at a very obtuse angle to this 
surface. In Ant, sigillata^ on the other hand, the outer surface of 
the radials is relatively far larger than in Ant. costata ; but the 
distal articular faces, are set on to it at such a much less obtuse 
angle that little or nothing is visible of them in a side view (‘ En- 
crinidenf tab. 96. fi^g. 49). I know nothing like this condition 
among the recent Coniatidcs, though an apparent approximation 
to it is seen in Quenstedt’s figures 35 and 56, described as the 
young ” of Ant. costata Ant. scrohiculata respectively; but 
these figures are not distinct enough for me to make this out with 
certainty. They also resemble Ant. sigillata in the relatively small 
size of thebasals, which is another point of difference between it 
and Ant. costata. Many of these smaller varieties re(]^uire much 
more illustration than it was possible to give them in the neces- 
sarily crowded plates of Quenstedt’s admirable atlas. 

XII . — Antedon aspera is one of these incompletely known forms. 
The calyx seems to be rare, though portions of the arms have 
been found in the Swiss Jura by de Loriol and others^. It was 
originally described and figured by Quenstedt in the 'Jura’ as 
Bohnocrinm asper^ its surface being roughened by fine tubercles. 
The same writer bas again figured his original specimen in his 
^ Encriniden,’ giving a different view of it from that repx’esented 
in his earlier figure; Xo external basals are present in the latter, 
and there is no mention of them in the accompanying descriptions. 
But in the later figure fairly large basals are represented, while 
Quenstedt also , describes and illustrates /a tetraradiate' form with 
basals,: so that they' may 'be' regarded as' cbaracteristie of the 
t 3 -pe. Eigures lOru, c on Bl. XI.' represent: three views of a 
small specimen from Streitberg (White Jura, ' a), in the' Miinster' 
collectionof the Woodwardian Museum, that appears to be iden- 
tical with;QuenstedPs species. The centrodorsal is 'a.pentagonal 
disk:With;it8' angles produced, into five strong ribs, each of which 
is marked by a: distinct gro'ove. '''Th^ grooves start from, near the/' 

; *.'The' literature' of. this p, 257 of d®: IiOKors 

noMes;'Fos8ilesAe kSuissef partiii. '(lS79.).' ■' ■ 'h ' 
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centre of the dorsal surface of the piece, pass over its edge and 
along the sides towards the ventral surface, but end at different 
levels (PL XI. figs. 19 a, c). It is very difdcult to say whether 
basais are present or not. There are processes at two of the 
angles which might be taken for basais (fig. 19 ; but these are 
absent at a third and difiicult to make out in the other two. The 
diameter of the radial pentagon is considerably greater than that 
of the centrodorsal ; its wide outer surface is very rough and 
uneven. The general shape of the articular faces resembles that 
of some specimens of A. scrohiculata (PI. X. fig. IS rz), but there 
are one or two peculiar features. The transverse articular ridge 
present in nearly every Antedon is absent, but in place of it a 
strong process runs from each side towards the middle line and 
then stops abruptly (PL XI. fig. 19 zz). Just above the inner ends 
of these two processes is a large transversely oblong hole, which 
I take to be the central canal ; but if so, there is no ligament-pit 
below it, while both are represented in the later figure of Quen- 
stedt’s specimen. A short bony bar bridges over this large open- 
ing on the ventral side and unites the two large triangular muscle- 
plates, the outer edges of which are thick and everted as in 
A.' scraUcidata, This gives a peculiar appeai'ance to the ventral 
surface (PL XI. fig. 19&), the furrows between the apposed muscle- 
plates converging to a large pentagonal opening, which is evidently 
more or less artificial; its angles correspond with the bony bars 
above the large openings in the articular faces. 

Diameter 6 milEms. ; height millims. ; radials 3| millims, 

XIII, — Antedon sceobioulata. (PL X..figs. 

Goldfuss, Quenstedt, and de Loriol^^ have described under the 
above specific name a number of Antedons from different horizons, 
■which all resemble one another in certain points, but differ very 
much in others. They all differ from A. costata in the distal faces 
of the radials being higher than wide, the reverse being the case 
in X. costata. The Munster collection of the Woodwardian 
Museum contains three specimens of this species, two of them 
^authenticated in Miinster’s own handwriting. 0 ue character com- 
mon to them and to the othei" known examples of the species is 
the shape of the central funnel. This is not a simple pentagon, 

^ ‘ Swiss Orinoids,’ p. 255 (with literature). 

" niNN. JO'UEN.-— ZOOLOOX, TOD. /XT. 
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as in A. costata, but a relatively narrower opening* in tlie 
form of a star witli five blunt petaloid rays. These rays corre- 
spond to the interraclial angles of the calyx, where there is no 
notch between the muscle-plates of adjacent radials } but the 
upper edge of each plate rises considerably from its inner to its 
outer margin, where it meets its fellow of the next radial (PL X. 
figs. Via, 18a). The edges of the muscle-plates are here some-what 
thickened and everted, so as to produce the more or less petaloid 
figure surrounding the central funnel (fig. 175). The ventral inter- 
radial furrows start from the points of the figure and lead down 
into the interior of the calyx ; the ventral' radial furrows, on the 
other hand, start fi'om shallow notches in the re-entering angles 
of the figure. These notches separate the inner ends of the two 
muscle-plates of the same radial, hut are not continued down on 
to the articular surfaces, except as very faint grooves. 

This eversion of the muscle-plates at the top is especially 
marked in fig. 15 on tab. 81 of Quenstedt’s Mura,’ and in PL X, 
fig. 18« ; while it is much less distinct in the specimen, from a 
different locality and horizon, represented in fig. 84 on tab. 51 of 
the Petrefactenkimde/ so that the opening of the central funnel 
is more nearly pentagonal and less distinctly stellate. In this 
specimen, too, the hasals are smaller than usual, though there is a 
considerable range of variation in this respectf. lu some forms 
they project prominently beyond the level of the radials, the so- 
called 2/5 Bronnii of MlinsterJ showing this most di- 

stinctly (Pi. X. fig. 16). I am disposed to follow Quenstedt’s 
example and to merge this species in A. scroUcuIata, the range 
of variation in which renders the isolation of Miinater’s species 
rather difficult. 

The numerous varietal forms which have been referred to A. 
scroUeulMa {aiidL nil agree in. the characters already mentioiied) 
differ very considerably in the -appearance of the ' outer surffice 
of the, radials and in the, shape of -the centrodorsal. Thus, ' one 
,of'0oldfus-s’s specimens "(PL -X. -fig. 14) had a very deep " centro- 
dorsal, with the, high' outer surfaces'- of the radials much narrowed' 
below; by the , large, size of ^ the' basals. ■ 'But a 'Woodwai’dian , 
,Bpecii]ceii, with a 'similarly,' deep centrodorsal , has 'a' calyx ' with, 
■-characters intermediate -between-those of Q-oIdfuss’s two varieties '' 

* -'Th© opening -of the oz*iginalof'jSg. .17 5 -,'is, both wider, and mor-e pentagonal' 
than 'Usual, 

" t- , Comxjare figs. ''15-17, I9'&,21 on-,,PiatesX ,aiid-X'I. '■ 

j: Beikage.'zur Fetrefactenhundw'p. '101, TS'h'-xi. ,fig. 7 . 
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represented on PL X. figs. 14, 15. On the ofclier Land, tlie cen- 
trodorsal niaj be exceedingly shallow and the exterior of the 
radials very low, as in the, Woodwardian specimen shown in 
PL X. fig, 17^, and in some of the forms from the Swiss Jura 
figured by de Loriol. In tab, 96. figs. 52-55 of his ^ Encriniden,’ 
Qiienstedt represents four different calices that are all alike in 
their general features, but differ in minor points, such as the 
height of the outer surface of the radials and the relative promi- 
nence of the basals. The centrodorsal is of much the same size 
and shape in all of them, in no case reaching the length shown in 
Pi, X. fig. 14, while it is never so small as in the original of 
PL X, fig. 17 a. The total height of this specimen is 7 millims., 
that of the radials 5 millims., and its diameter 8 millims. ; while 
in the other perfect (Woodwwdian) specimen already mentioned, 
wdth slightly smaller radials, the depth of the centrodorsal is 
doubled, viz. 4 millims. instead of only 2 miilims. 

A. scrohiculata differs considerably from A. cosfata in the size 
and disposition of its basals, which Quenstedt^'* has well described 
as follows : — Man findet auf den untern Kelchfiachen (tab. 96. 
fig, 57) fiinf nach den Ecken strahlende Einnen, weiche die IJn~ 
terseite der Basalia bilden, die sich um den grossen Xahrungs- 
kanal zur einer Placbe ausbreiten iind so eine festere IJnterlage 
der Eadialgiieder bilden. Die Eiache ist bald eben (fig. 57), bald 
ansehnlich vertieft (fig, 58). ” A comparison of the side an d dorsal 
views of the radial pentagon, as represented in figs, 18a and 18 
gives a very good idea of the basals as prismatic rods, the dorsal 
surface of which is almost entirely occupied by a groove with 
plaited sides. But the actual basal pieces themselves are rather 
wider than these grooves, which does not appear in Quenstedt’s 
description of them, though it is just traceable in his figures. 
This is seen still more clearly in the basals ol Act. cAeltonemis (Bh 
XI. fig. 20^), which have far more distinctly plaited grooves than 
those of Ant. so^ohmdata. Both these last-mentioned species differ 
.horn Ant. costata in the confluence of the inner ends of the basals, 
so as, completely 'tO' separate- the radials and .centrodorsal s' for 
some little way round the opening of the central funneL In 
Ant. however, the central ends- of the basals do not seem 

tO' m.eet- -one another, .at-' all f, '--while the 'sanie might' be- said.-., of 

' .Encriniden, p. 179,'-' 

Eneriniden^ tab., 96.''fig8.;29j^^^ 
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XIV. — Actinometea cheltoneksis, 11 , sp. (Pi. XI. fig. 20.) 

This fossil consists of the united radials and basals of what 
must have been a very large Aetinometra. The five basals are 
united hj their broader inner ends, so as to conceal tbe central 
half of the radial pentagon (fig. 205). A deep linear-oval groove 
is excavated along the underside of each of them, terminating 
just short of the rounded end which appears externally (Gg, 20 a). 
The sides of the groove are marked by very distinct cross ridges 
and furrows, which do not quite reach either end of it. The outer 
portion of the dorsal surface of the radials (i. e, that portion 
which would have appeared externally when the centrodorsal was 
m is rather narrow, and looks almost entirely downwards. 
Hence, although it appears on the dorsal aspect of the calyx out- 
side a line drawn round the points of the hasal star (fig. 20 5), 
but Httle of it is seen in a side view (fig. 20 <z), except where its 
flanks are turned upwards above the rounded ends of the basals. 
The articular faces are trapezoidal in shape, and the pit in the 
great dorsal fossa, which lodged the chief mass of tbe elastic liga- 
ment, is unusually long and narrow, somewhat as in Ant, Qillerioniy 
de LorioL The transverse articular ridge above it is rather large, 
and the opening of the central canal which pierces it much elon- 
gated transversely, and also slightly constricted in the centre. 
This indicates that the secondary basal canals, by the union of 
which the axial canal of each ray is formed, did not in this 
species converge quite so rapidly as in other Qamatwlae ; so that it 
presents a slight approach to the condition found in JEJncrini$s, in 
which genus they do not iinite in the first radial at ail, but open 
by two separate apertures on its distal face. The muscle-plates are 
rather small, and separated by a wide but shallow notch; they 
are marked off from the ligament-fossje by faint cross ridges, wdiicli 
run inwards from the sides, and then turn dovmwards towards the 
rim of the opening of the axial canal, so as to leave a slight groove 
between them (fig. 205). 

Diameter 9 millims. ; height 8 millims. 

The Inferior Oolite, Cheltenham. 

Memarks, , This .specimen "was found . by ■ the ' Eey. P. ' B . Brodie 
'M.A., P.G-vS,, who has kindly placed^it in my hands for descrip-,' 
',tion. : /The relative width, of. the articular faces and the condition 
of 'the muscle- and 'ligament -fo'ssm indicate this type as, ah Aeti^. 

thou.gh the articular 'faces are more slopmg 'tban in most'' 
specie's, of the genus. 'There .are, however, one or two .similarly' 
„ aberrant 'specks in the * Challenger^', collection. - ' 
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Act. clielionensis is interestiug as being one of the two oldest 
known Coniatulce^ so that Act. Mulleri, of the Bath Oolite^ must 
be disestablished. Since describing this species^ I have obtained 
some information respecting the Solanocrimis^^ mentioned by 
Mr. Charles Moore, B.Gr.S., in the ‘ G-eological Magazine ’ for 
187o. This fossil was found by Mr. Moore in the Inferior Oolite 
at I) undr j, and is an unmistakable Antedon^ as I have learnt from 
a drawing of it winch he kindly sent me. It is quite a different 
type from Act. cheltonensis^ having high radiais more like those 
of Ant. antarctica (PL XII. fig, 29a). It is very interesting to 
find that while most of the Jurassic Comatulm are rather synthetic 
in their character, the two genera Antedon and Actinometra were 
yet distinctly differentiated at the earliest period at which we 
have any record of their appearance. 

XV. — We have now to consider an interesting fossil that was 
figured by Groldfussf under the name Qi Solamcrim&s Jaegeri. He 
describes it as resembling /S’, scrobiculafa in external form, but as 
differing essentially, “ durch seine Beckenglieder, welche so breit 
sind dass sie auf der ganzen Grelenkflache zusammenstossen, und 
bier fiinf ausstrahlenden Burchen zur Aufnahine der Saule 
bilden. Die Saule ist nicht bekannt.” Figures 24, & e, on 

PL XI., are copied from Ooldfuss’s representations of this very 
elegant type, the difference between which and the Qomatwlm 
represented by him (PL IX. fig. 1, PI. X. figs. 14, 15) is self- 
evident. In the latter the hasais are small and not in contact 
with their fellows for the whole length of their sides ; whereas in 
8. Jaegeri they form a completely closed ring beneath the radiais 
(figs. 24, a?, /?). This was recognized by Pictet J, who suggested 
that 8. Jaegeri should be removed from 8olanocrinm,.m i;j^i^Q^ 
bjr 8. costatus with small hasais, and that it should be placed in a 
separate genus {Comat ula), which he had defined as follows 
^^Les Lamarck {Astrocoma, Blainy.), ont les bras bi- 

furques.une ou deux fois. ■ .Le calice est compose dhine' piece 
ceiitrale, de cinq petites pieces basales et de cinq hrachiales qiii 
alternent avec les basales, ' 11 ^ porte' dix series de ramules egales.’ * 

, This, classification is a very singular one.' Lamarck’s mame 
ComatuU had been already adopted by'd’Orbigny for .the' 8olam- 
m'KW group characterized by the .presence of external ' basal s. . 
These, are not , present in ''any of Lamarck’s : ori.g:inaI specimens,' 

* Qaart. Journ. 08ol. Soc, toL xxxvi. p, 54. 

. t /Op. «A p,168, Taf. L'fig. a ■ ,■;! ;'Op..a^,;p; SSSr ' ' 7 
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wMle BO recent Gomatulce are known witk a complete basal cir- 
clet like that of 8, Jaegeri, According to Pictet’s proposed clas- 
sificatioBy therefore, the name originally established by Lamarck 
for several recent forms without any external basals would have 
passed to a single fossil specimen that I shall show directly to be 
the head of a Fentacrmus, and not a Comatiila at all ! 

Sehlliter speaks of it as abnormal, and not belonging to the 
type of S, costatibs and S* scrolimlatus, hut does not offer any 
opinion as to its real nature- This, however, is discussed by 
Quenstedt, though with a singularly unfortunate result. A small 
specimen from I^attlieim was referred by him to this species and 
described, with figures, no less than three times. It was first 
noticed in the ‘ Petrefactenkunde ’ (p. 717), with the remark that 
the basals were scarcely visible (1), and that the lowest part con- 
sisted of a lai'ge smooth stem-joint (PI. XI. fig. 22). Sis figure 
(tab. 51. fig. 38) shows no basals between this stem-joint and the 
radials, although in G-oldfuss’s specimen they were quite large 
(PL XI. fig. 24, a, c). The figure in the ‘ Jura,’ however (tab. 88. 
fig. 12), shows small points in this position (PL XI. fig. 22. a); 
while Quenstedt seems to have recognized their want of resem- 
blance to the basals of Groldfuss’s original specimen^ for he states 
(p, 723) that the smooth stem-joint below them had been re- 
garded by G-oldfuss as composed of five anchylosed basals. The 
figure given in the ' Jura ’ is reproduced in the ^ Encrinideii ’ 
(tab. 96. fig. 51), with the remark, “ Zwarweicht die G-oldfuss’che 
Zelchnimg vielleicht nicht unwesentlich ab, allein die Hilfsarme 
fehlen ihr auch, und das geniigte mir um nicht immer gleich 
wieder neiie Xamen zu schbpfen.” Quenstedt, therefore, while 
recognizing the difference between his specimen and the /SL Jae- 
.geri of Goldfuss, seems to have thought the absence of cirrhi from 
both of them a sufficient reason for not separating them speciii- 
eally, I shall show, however, that they are not only epocifically 
but also generically difierent. The distinctive character of G old- 
fuss’s type was thelateral- union of.'the basals to form a complete 
ringLeneath .'the, radial pentagon. This was' especially noticed 
by , Mm, 'and' fully ' illustrated by his excellent figures, (PL 'XI. 
fig. 24, a, !?), in' which the, sutures,'' on the outside" of the'" calyx 
'; between' the individual basals are. as distinct 'as' they", can wmll ' .be. 
„',The, basira.dial suture 'is, an obtuse' angle, wffiile the' radials 'have, 
'a high outer 'dorsal surface',' and. a. high articular face , with 'large 
■.muscle-plates, "Somewhat, as in Ant, sm'oUmlai& (PL X. Jg8.'l'4,, 
1 ' 5 ,, ,17 ,a 5 :,i 8 ,''a),',aB , xemark'ed by Goldfuss. On ,'the other ' hand,. 
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the radials of Quenstedt’s specimen, as he himself admits, are very 
similar to those of J.nt. costata. The articular faces are very low 
(PL X. fig. 22 a) with small muscle-plates, while the outer dorsal 
surface is smaller than in /S. Jaegeri ; its lower margin is not an- 
gular but only slightly curved, and it is interrupted at the inter- 
radial angles by the small points that Quenstedt regards as 
basals. The radials of Quenstedt’s specimen rest upon w^hat he 
rightly interpreted as a ^Harge smooth stem-joint and he sup- 
poses G-oldfass to have taken this for the anchylosed basals. 
This is certainly rather hard on Groldfuss, considering that he 
never saw Qiienstedt’s specimen at all, his own type differing 
considerably from that figured by Quenstedt 

It appears to me that while Quenstedt was undoubtedly 
right in supposing his specimen to have been detached from 
a stem, Schliiter’s suggestion as to its being an immature form 
like Ant. sigillata is scarcely a satisfactory one. In the first 
place, as expressly remarked by Quenstedt, there are no certain 
traces of its having borne cirrhi, as would assuredly be the case 
were it a young and immature Comatula. On the other hand, if we 
suppose that cirrhi were once present, but that the centrodorsal 
has lost ail traces of their sockets by the progressive deposit of 
new material upon its external surface, we are met by another 
d.ifficulty* If this deposit has taken place it lias been limited to 
the sides of the centrodorsal, which are usually the last parts to 
be affected by it, and it has not even closed up the central per- 
foration, which in veaent GomatuliB obliterated very soon after 
the loss of the larval stem, the superficial deposit commencing 
.here and gradually extending outwards. 

The absence of cirrhi, together with the presence of a perfo- 
rated articular facet on the under surface of Queiistedffs specimen 
(PI. XI. fig. 22, .a, &)> see.m to me to indicate clearly that it is the. 
head and top stem-joint of a stalked Orinoid. There are some 
closely similar specimens in the .British Museum, in which the^ 
presence, of basals externally iswery doubtful, as it is in the one 
figured by Quenstedt. I am inclined to think that these, as well 
as "Qiienstedt’s specimen, should be, referred to Etalloffs' genus 
ThioUiericrmuSj .good 'figures of which are given' by de Loriolt. 

■ At any rate, they .are, not Comatula. ■ 

* . Since the above lines were written, I b.ave see.ii 0-olclfuss%'briginal specimen 
oi'S. JiiiY/cri ill tlie magnificent palaeontological collection, at Mimicli,' and iiiw© 
satisfied 'myseK as to the 'accuracy of Ms '.figures 'and description, of it, 

t .'Swiss Possil Orinoids.,'pL xviii. figs.'8,,.9., ' 
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XYI. — The same may he said of the Bolmtocrinus Jaegeri^^ of 
G-oldfiisSj which is nothing hut the calyx of a Pefitacrinus detached 
from its stem. This will he evident from a comparison of figs. 23 & 
24 on PL XI. The three figures 24, a, h, & c, are reproductions 
of Goidfuss’s figures of S. Jaegeri ; while figs. 23, I, c, which Dr. 
Carpenter has kindly permitted me to publish, represent the corre- 
sponding parts of I^entacrinm TFgviIle-Tho7nsoni, dredged by 
H.M.S. ' Porcupine ’ in 800 fms. off the coast of Portugal in 1870. 
This species has a complete basal circlet, as also hare P. HilUeriy 
Llitken*^-, and P. Maelearanus of the ^ Challenger ’ dredgings. On 
our present classification both of these should be referred to 
Caimcrinus. This genus was established by Edward P'orbesf 
for the reception of a small form from the London Clay, which 
resembles the well-knowm P. Iriareiis and P. asteria (PL XI. 
fig. 21) in all essential points except the possession of a com- 
plete basal circlet. The distinction has been retained and made 
more precise by de Loriolf, probably in ignorance of the exis- 
tence of two recent species of Oainocrims, He defines I^enta- 
erimis as difiering from MilleTicnnm in having very small basals, 
which do not meet externally, and in the verticillar arrangement 
of the cirrhi. On the other hand, Gainocrinm has a complete 
ring of basals like Millericrims^ 'h\x\> a stem with verticils of 
cirrhi like I cannot, however, regard this classifi- 

cation as satisfactory ; for even in those species of JPent&crinm 
which have an incomplete basal ring there is a great amount of 
variation in the extent to which the central ends of the basals 
are joined, and in tbe size of their outer ends which appear be- 
tween the radials and the top stem-joint. The basals are 
least developed in P. asteria (Pi. XI. fig. 21), but there are all 
sorts of gradation between this condition and that of P. 

ThomBom and of the fossil Oainocrmus, A closed basal circlet 
occurs in tbe fossil Qiienstedt§, refen^ed by 

de Loriol to CmndcrmuSj hi P*, penfagonalis firratusWy and in the 
unnamed , specimen f from Solzenhausen, ■ in which ■ Quenstedt 
Bpecially, describes': a closed basal circlet. Pie does not see', any 
es sen tiaL difference hetw tBu Oainocrinus and, and 

. *' Om. Vestindiens Penfcaerinep;* Yidenskahelige Meddelelser fra den Xatur- 

: Mstorisfe 'Foreiiing ' i KJobenhavn, 1864, tab. iy., y. 

f. British Tertiary Echino'derms, p. '33.' 

f Swiss Fossil Ormoid8, pp. 11'L112.' . 'v' §. Encrimd€ii', tab. ''99. %.,132." 

:|Ibid.tab.9a%,m f Ibid.,p.26S,,tab;99.%;i7L 
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tlierefore drops tlie former altogetlier. But he goes even furthers 
as I do also, and includes in I*entacrmu$ all those forms which 
otherwise agree with the type but have no visible basals. One, 
for esainpie, is the P. cingulatus^ Isocrinus pendtdus^ 

Meyer^. Another is the Borest-Marhle specimen from Earley in 
Wiltshire, which was described by Goldfuss as P. scalaris. A 
third is the large Chalk Fentacrinii^s belonging to Mr. Willett’s 
collection, which is fignred in Dixon’s ‘ Geology of Sussex’ (1878 
edition, pi. xix. 22). Another is the JB , pentagonalis loersonatus 
from the Brown Jura, which is figured by Quenstedt (tab. 98. 
fig. 137) without any notice of its peculiarities. Lastly, there 
comes P. MsJieri, in which basals were described by Baiijt. They 
are really, however, nothing hut the first radials, the basals being 
absent from the exterior of the calyx. It might be thought that 
ail these species without external basals should be separated from 
I^entacrinus and placed in the genus Isocrmus, von Meyer. In 
this way w^e should be making three genera out of one type, ac- 
cording as the basals are invisible externally (Isocrmus)^ or form 
an incomplete {Penfacrinus) or a complete ring {Qamocrimis). I 
do not tbink, however, that such a classification would be a sound 
one. On the same principle we should have to found a new genus 
ioT Encrinus Omsiamisi^m which perlschnurformige Stiel 

decktdie tief eingesenkte Basis so stark, dass erst bei dergenau- 
esten Eeinigung 5 winzige Dreiecke zum Vorschein kommen.” 
Tet another new genus would be necessary for the reception of 
the tetramerous variety of E, liliiformis represented in tab. 107. 
fig. 5 of the ^ Bncriniden.’ It has no external basals at all, but 
the radials rest directly on the top stem -joint. In the same way 
those forms of Bott^rgueticrinus^ in which the basal ring is incom- 
plete, as in Pent. aBteria^ should be separated generically from the 
ordinary forms with a closed basal ring. 

Seeing, then, that we have such a complete series from P. 
:Pisheri and its allies through P. mteria (PL XI. fig. 21), P. hria- 
rawa, and P, decor us to P. Wgville-TJiomsoni (PL XL fig. 23), 
P. Jmgeri (PL XI. fig. 24), and P. Bigmaringemk, a separation 
of either of the extremes from the rest of the series seems to me,, 

'* ^*Isomfms und CheloGrimi^f’ Museum Senckenhergianuai (Frankfurt, 1837). ■, 

f “ Description of a new Pentacrinite from theKininieridge [<?/. Oxford] Olay 
-of Weymoxith, Dorsetshire,” Ann. & 'Mag. Nat. Mist-.', ser. 3, voi. vi, pp, 25-28, 
pL i. 

" Encrmiden, 'p. 472. 

■' § "Actmomefra^ p. 108, Trans. Linn.. Soc. 2nd ser. Zoology,. voL " 
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a mistake, especially if we consider the corresponding conditions of 
BourgiieticrinU’S, JEncrinus, and of Comatiila. In the latter group 
hasals may appear externally at some angles of the calyx and not 
at others. This is the case, for example, in Ant. canalimlata 
(PL IX. figs. 6, 5) and in Ant. comglcmata (figs. 9 <3!, 9 &), in 

the latter of which the hasals are somewhat similar to those of 
P. asteria (PL XI. figs, 21, a, h). XJnfox’tiinately we know of no 
Oomatula with Fe^itacrinusAikQ hasals whicli yet do not appear 
externally. But this is probably only because a view of tlie under- 
face of tlie calyx is so rarely obtained. If this face could be 
exposed in any specimens of d’Orhigny^s Comatidina or Became- 
ros (PL IX. figs. 7, 8, and PL X. figs. 10-12), it would doubtless 
be found that the hasals w^ere like those of Ant. eomplanata 
(PL IX. fig. 9) and P. asteria (PL XI. fig. 21), only rather 
shorter and not appearing externally as in these species. This is 
possibly the case in some of the species figured by de LorioL I 
imagine it to be also the ease in Isocrinus penclulus^ P, BisJieri, and 
the other forms with no external hasals, though it is, of course, 
possible that their hasals may have undergone traiisformatioi: 
into a rosette, as in recent Comatulee. But this seems to me very 
unlikely. All the evidence we have goes to show that the hasals 
of the Jurassic ComatulcB persisted, as in recent Fentacrim, with- 
out undergoing transformation into a rosette, and it is improbable 
therefore that this transformation should have occurred in extinct 
species of Fentacrinm. 

It would be very interesting to determine, were it only pos- 
sible, how and when the Comatula-stock first began to develope 
a rosette. As to Ant. eostata, Ant. scroMculata ^ ixndi XcL elieltO’- 
nensis, there can,! think, he little doubt that their ba^sals are the 
embryonic ones. In the latter species tliere is obviously no rosette 
(PL XI. fig. 20 J^), and the same applies to seroUctdaia 
(PL X. fig. 18 Z?), in which the margins of the under surfaces of the 
hasals are faintly plaited..'' This feature' is 'more marked' in' a 
specimen in the^ British 'Museum figured in Konig’-s ‘ leones ’ aS' 
tSgmpJigtocrmus flori/er^ in obvious, reference to the' petaloi'd figure 
formed 'by its basal's, which expand rather, moi’e between, their inner ' 
■and o.Eter' ends' than^do' the corresponding. parts of' the Cambridge' 
specimen. It forcibly recalls the plaiting on the underside of the 
hasals oi ' Fentaerinus^ whioh may'he' almost .separate (Pl.,'Xi.'fig« 
21 'Completely, anited (figs. 23, .24), or'in an intermediate '.condi- 
tion like those. of Ant. scrobiculata (PL 'X. fig. 18. 2^) aud'XcL clieB 
tmemisiFl. XI. fig, 20 h), We 'may therefore, I, think, consider 
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it certain that the external basals o£ these Jurassic ComatulcB are 
homologous with those of the larval Antedon and of ^entacrimis ; 
and I have given reasons above for believing the same to be the 
case with the forms described as Decmneros and GomatiMna by 
d’Orbigny. 

In some, at any rate, of the Cretaceous Gomatidce the larval 
basals appear to have persisted without metamorphosis. In one 
fortunate case (PL XII. fig. 30, a, F) a single buKsal has been pre- 
served, adhering to the centrodorsal piece ; and though its outer end 
is quite inconspicuous, it is relatively larger than the outer end of 
the basal ray in either of the recent species represented in Pi. XII. 
There are various other Cretaceous species with larger or smaller 
basals ; but there are also a few of the Decameros type without 
external basals, such as Sertha {Antedon) myetica mAAct. Loveni. 
The latter species has such a striking resemblance to recent 
Actimmetree that I suspect it bad a rosette ; and the same may 
perhaps have been the case with Ant. myetica and with the two 
Tertiary species Ant. italica and Ant. alticeps. These are the 
only Tertiary GomaUdm of which the calyx is known; but they 
may,. of course, have had JBentacrimisAikQ basals and 

no rosette. ■■ , , ■ • , 

In all recent Gomatulce perhaps excepted) the basals 

which appear externally are not the embiyonic basals at all, but 
only additional elements in the calyx^, which become connected 
with the central rosette produced by the metamorphosis of the 
embryonic basals. PL XII. contains some figures of the calices 
of a few recent GomatmJm^ to show these basal rays and their con- 
nexion with the rosette. They are very well ^een in ' Ant. 7nmro- 
cnema from Sydney Harbour (PL .XII> fig. 25' a) ^ wdiieh has moi’e 
resemblance to the Jurassic (PL IX. figs. T, 2) than 

any other, recent ' species, A comparison of fig. 25 c on. PL ' XII. , 

. with ' fig. '9 on PL IX. and fig. -21 h on PL XI, will show' the 
'points .'of, resemblance and difference between the rosette and its 
, 'appendages in recent Comatul(B and the' (probably) 'unmetamor- 
phosed, basals of JE'entacrinm and of fossil Gomatnled. ■ Fig. 29 h 
on 'PL 'XII, shows the , corresponding, parts ' of Ant. mitarctiea^ 
,in'. 'which, 'the basal rays only just appear' externally (fig. 29 a). 
'the'.,same" iS ' tbe case in the large 'Actinometra .represented, in 
fig,. ''26, and, in the. 'Smaller Act. Uneata, shown in..''figs.. ;2'7 «' .and 
27 S.., .' These t^vo last figures- are very. instructive, '', ■,,Fi,g. '2'7"!&: is', 
'■a view, of the calyx .from above ''after .remo.val of ' .three of .the 
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radials and of one basal ray. The two remaining radials have 
almost horizontal ventral faces, with the usual radial and inter- 
radial furrows. In the centre is seen the rosette from which one 
basal raj extends IST.E.-wards, with a shallow excavation at its 
central end. Its fellow pointing 'N, has been removed so as to 
expose the basal groove of the centrodorsal, in which it wms 
received. The side view (fig. 27 a) should be compared with 
PL IX. fig. 6 c. The different positions of the articular surfaces of 
the radials in Antedofi and Actinometra respectively are then well 
seen. In the former they are inclined at a considerable angle 
(fig. 6 e), wdiereas in the latter they are generally nearly or 
quite vertical, as in fig. 27 a. Both figures also show the de- 
scent of the ventral interradial furrows into the interior of the 
calyx. In: Act, lineata (fig. 27 a) they end blindly in the exca- 
vated central ends of the basal rays^. These parts have a singu- 
lar resemblance to the basals of Anf. canalicidata (fig. 6 ^?) ; but 
I believe the resemblance to be one of analogy only, and not of 
homology. If the basals of Ant. canaliculata are wliat I imagine 
them to be, viz. the original unmetamorpliosed embrjonic basals, 
they are homologous, not with the basal rays, but with the central 
rosette of Act, lineata, wTiich is absent in Ant. canalictdata. 

All the above-mentioned figures of recent Qonmkdce are es- 
sentially similar to those on plates lY.-YI. of my Actinometra 
memoir. Fig. 28, however, represents the calyx of a new and 
very interesting type, Broynacliocrums, the chief novelty among 
the ^ Challenger ’ Comatulas, It has ten radials instead of only 
five ; but there is no corresponding duplication of the rays of 
the basal star. Only five rays extend outwards from the central 
rosette to appear externally beneath five of the radials, and they 
must therefore be regarded as representing the primary in terradii 
of the type. Hence those radial pieces which are not separated 
from the centrodorsal by basal rays are' the original embryonic 
radials, homologous with those of the other Crinoids and of the 
five-rayed Starfishes, . The five- others may perhaps he compared, 
to thendditional radials developed. in many-armed Starfishes., in' 
■which, however, 'tbe po.sitions'; of the five primary .ray a are ' not 
.'indicated .in the. adult 'as they are in: Fromachocrimis , . . 

'. The conclusions to which we have been led .may be, s.u mined ■ up 
asMlows':— ' ■. 

1. In all the Jurassic and in some, at any rate, of the Creta*- 
Compare pp. 97--10Si, 
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ceous Comatid(jd^^ tlie basals are the emhrjoiiic hasals which have 
undergoiie no farther modification than those of many I^entacnmis 
species, ' Their relative size is reduced, as they do not quite 
separate the radials from the top stem -joint, even when they 
appear externally, which is not always the case, both individuals 
and species varying greatly in this respect . 

2. In all the recent Gomatulm (possibly also in the Tertiary 
and in some Cretaceous species) the embryonic basals undergo an 
extensive modification resulting in the formation of a rosette. In 
many cases basal rays extend outwards from this and may appear 
externally; but they are only analogous and not in any way 
homologous to the true basals of the older Comatibl(E. 

3. Most Fentacrini have a more or less complete circlet of 
basals separating the top stem-joint, either partially or wholly, 
from the radial pentagon. But in some few fossil forms there 
are no external basals, as may be also the case in Fncrinm, 
There is thus a parallel variation to that oeciiiTiiig in Oomafula^ 
hut with a different range, for we know of no Gomatula (recent or 
fossil) in which the basal circlet is complete, and of no recent 
Fentacrinus in which no basals appear externally. 

4. The variations in the development of the basals are useless 

as generic distinctions. P. Fislieri^ P. hiareti^s, and P. Bigma- 
rmgemis among the fossil forms, with the recent P. mteria and P. 
WgviUe-TJwmmni, are all equally good species of Fentacrinus. In 
the same ’wslj Ant, eostata with small basals, Ant. serohiculata with 
large ones, and Comatwlina or Decameros with none visible ex- 
ternally are just as good species of Antedon m Ant. which 

has only a rosette, and Ant. maerocnema, which has basal rays as 
well. ' ' ■ ■ ■ 

Schliiter, therefore, was perfectly justified in uniting Solanch 
erinus with Antedon. He does the same with Gommtei% though 
from Goldfuss’s description of this type it appears to me to difter 
so much from all other Gomatulm fchat I prefer, for the present, 
at any rate, to regard it as generically distinct from the other 
■ Oowiatulm^. . . 

In .conclusion, I desire to . record my obligations to.^ Profi 
: Hughes, and .to Hr. H. Woodward, P.E.S., and Mr. H. Etheridge,, 
.Jun,, for ' the readiness with wEich they have permitted me to 
.; . examine; ' specimens ' in the' W oodwardian ' and British Museums ■ 

* See Journ. Linn. Soc. ZooL.voi. xiiL.pp. 454-456, 
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respectiirely. I am also greatly indebted totlie Eev. P. B. BrodiCj 
M.A., F.O-.S.j wbo kindly sent me Act, ckeltonendB for descrip- 
tion ; and ' I take tbis op j)ortunit j of expressing my tlianks to 
all these gentlemen. 

EXPLANATION OE THE PLATES. 

Plate IX. 

Figs. 1 and 2, Ant, costafa — Sokmocrinus coataius, Groldf., from Nattheim. 
a, from tlie side ; 5, from aboTe. 

Fig. 1. Copied from Goidfuss. 

Fig. 2. From a specimen in the Woodwardiaii Museum, X 2. 

Fig. 3. fnwj rate, n. sp., from Nattheim; side view, X 4. British Bluseura. 

Figs. 4 and 5. Lifierent “forms of Ant, custete (?), Quenstedt (‘Per Jura,’ 

. pL 8S. figs. 9,10). ' 

, Fig. 0.: Ant. <miaUcnilatay n, s^., ftom Nattheim/x2.' ■ a, 5,vside' Tie^s of exte- 
rior of calys (a without, arid A external basal) ; a, side view 

■ of interior, two radials having' been removed. British Museum. 

' ' L A€ttwiiftMnhergicai'n.'sp.yATom. Nattheim, X2.,;; aj.irosii'side;, h, from,, 
, -above. ■ Woodwardian Museum. ■ 

„ B. 11.,' sp.,’irom- Nattheim, ,x '3. radials 

. showing no, outer- dorsal ■ surface;!, dorsal .'Burfaee of radials turned 
Mip at the angle of 'the calyx 'so' as to 'appear externally. .".British 
Muaeiiia,., ' ' 

, ,'9.' Ant. wnplmata, n. sp., from Nattheim, X3. Eadials and basals only ; 
a, from side; !, from beneath. British Museum. 

Pl.\te X. 

Fig. 10. Anf. Tesscmi, n. sp., from side, XS. 'Argile de Dives, Tache Noire, 
France. British Museum. 

, ,"^'11. Ant: decameros, u. sp., from..side, . x3. White Jura, e, Nattheim, 
" , British Museum. . 

Figs, 12,. 13,.' n. sp., from Nattheim.' 

. : Fig, ,42-.- Side 'View, X 4. 

Fig. ,13.,' ,Au'o'th€r-,Bpeeimen,.- seen -from dorsal side, ,X 5. - 
14-18,.' Goldf" 

Figs. , l4i„ '15. ; Sklo, views of.' two. speeiriiens, copied 'from Goklfuss, , 
Fig. 16, Copy of Mb nstePs figure of a specimen deKciibed by him as 
B. "Srowflii, but referred by Quenstedt to 8, scrohmdafus. 

Figs. 17, IS. Two specimens from Stx’eitberg, in the Woodivardian 
Museum, x4. Fig. 17, a, from above; 6, from side. Fig, 18. 
Badials and basals only : a, from side ; h, from beneath. 

Plate "XL -''-.t'' 

Fig, 19. Jnf. aspei’a^ Quenstedt, sp.". White Jura and Streitberg. a, from the 
side ; ' ..by from -above- ;■ ' c,, from ^-beneath : x 4. Woodwardian Mu- 

', 'seum.-'-' ^ 
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Fig. 20, Act cheltonemis, n. s.p. Inferior Oolite, Glieltenham. Eadials and 
basals only, X4: a, from the side ; 5, from beneath. 

'21. Pentacrinus asteria-. From Ba-rbadoes. Oaiys, X'4 : a, from' side 
, b, fi'om beneath. 

22. SohnocrhiMs Jaegeri, Qnenstedt. a, from side from, beneath. 

Copied from Quenstedt, 

23. Pentacrm^ hTortli Atlantic. Oaljs, X3* from 

side ; 6, from above ; c, from beneath. 

24. Pentaomms Jaegeri =; Sokr/wcrimis Jaegen, Colclf. ; a, from side ; 

b, from above ; c, from beneath. Copied from Goldfass. 

Plate XII. 

. (Published by permission of the Lords Commissioners of the Treasury.) 

Fig. 25. Ant macrocnmna. Sydney Harbour. Calyx,- x6.; a, from side*, h, 
from above ; g, radials and basals from beneath. 

26. Act. stelligera, n. sp. Pacific (Stat. 174). Calyx from side, X6. 

27. Act. limata, n, sp. BaHa. Centrodorsal with two radials, rosette, 

and part of basal .star, X : 6a, side view of interior of ealj^ ; b^ the 
same, seen from above. 

28. Promachocrlnus kerguelensis, n. sp. Balfour Bay, Kerguelen. Calyx 

from side, x6.. 

29. A?iiAantarcti€a,.ri, Heard Island, a, calyx from side ; A, radials 

and basals from below : x6. 

3Q> Ant. LundgmiL From the Upper Chalk, Margate. Centrodorsal 
mth one basal attached, x3: a, from side; f?, from above. 

MoiiIusca op iI.M.S. Expebitiox,— P art-TI. ' 

By tlie Eev. Egbert Boog-'''‘Watsox, ^.A., F.E.S.E.yE,L.S4:i^. 

[Published by permission of tlie Lords Commissioners' of the Treasury.] 
[Read April 15, 1880.] 

TUREITELLIBiE, 22. sp. 


!A. 

TKegeniis TurrUellai^ a group: well 'defiBed, as regards /the sliellj 
the/aBimaly and' the ' operculum';.' 'nor, is .it unmanageably' large. 
Thereyis'' therefore' .no primd faeie reason .'for " ..'breaking' it up as 
G,ray Eone.yund.bis'ydeBtructw^ process ;l2as''3iot'''j'ustified 
',its,elf:'m,'',tbe, '...obaracters^: genera 'be ; proposed, '"wMcb are 


ToRRITBLBA RUNCINATA, 
- — — ACCISA. . 

-'CAR'LOTT^. , ' 

— PHILIPPE,NS,IS'., 

CORDISMEI, ' 


■ 6. TuRRITEBBA,' AD'STRINA. 

7.",— 'DEL,ICIOSA:.''. , ■ 
■8.,—' (Torcola) adm'Iba 

BIBIS. : ■' ■ 

■ '9. -'(TORC0BA') bame'bb^ 
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neither strongly marked nor constant. The consequence is that 
the lists of species arranged under Turritella (with subgeri. 
statar), Torculu^ and Zaria are arbitrary in the extreme ; and 
these divisions only cause confusion. 

There are two remarkable features of Turritella which do not 
seem to have been noticed. The first is the system of microscopic 
spirals which covers the entire shell, and which I have found on 
every even fairly preserved specimen which I have examined. 
The second is the presence of an epidermis. This is very dis- 
tinctly recognizable in T. carlottis and in T. austrina^ and some- 
w^hat doubtfully in T. admirahilis. It is filmy, calcareous, and 
in drying seems to contract, so as to rise off the surface of the 
shell in the furrows, remaining attached only on the tops of the 
spirals and in the suture. It also splits in the lines of growth. 
All this renders it of course very caducous ; and, as Mr. E. 
Smith remarks, h the fact of all Tiimtellas appearing to be de- 
void of an epidermis is quite comprehensible, seeing how exces- 
sively thin it is in this instance ’’ (i. e, of T carlottm). Hardly 
sufiacient importance seems generally given to the sinuation of 
the outer lip, which is a feature quite as distinctly marked as in 
Thurotoma. 

If TuEEITELLA EIJNCINATA, n. sp. 

■ St. 162. ■ Ap. 2, 1874. 39° ID' 30"' S., 146° 37' B. S.E. Aus- 
tralia, off East Moncoeiir Island, Bass Strait, 38-40 fathoms. 
Sand/' :: 

broadly conical, a little rounded at the basal angle and on 
the hasejhvith a distinct suture and a deep labial sinus, thinnish, 
translucent, and speckled. Bculptii^re. Longitudinals — the sur- 
face is closely covered with very fine and strongly curved lines of 
growth, which on the base are stonger and radiate very straight, 
but interruptedly, out from the centre. Spirals — there are on 
each whorl two strongish, but rounded and somewhat ill-defined, 
cariiiations : of these, the lower and stronger lies about one fifth 
of the whorhs lieight above the suture ; ■ the upper, and less definite, 
.lies' a little more than halfway between the .lower carina.and the 
superior , suture '; between these.' two carinas, hut nearer the upper 
'One, lies'\;a thread with 'almost ’ enough" of 'prominence, to form .a ; 
third Carina, " and this one' sometimes supersedes the upper carina : 
'altogether. ''Besides' these; the whole' surface is sharply fretted 
..with' fine, rounded, '.unequal, '.irregular, interrupted, spiral 'tlire.ads, 
of .which a considerable number' are 'stronger than the.resf, espe- 
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daily tliose toward tlie base of tbe wborls are so. Tbe iiiiero- 
scopic spiral frettingSj wliich are distinct from tliese and very niucb 
more minute, are present, but want sharpness. The upper 
whorls are smooth and polished. Colour yellowish, more of' less 
tinged and speckled with brown and white. The white is 
strongest toward the top of the whorls and is in suffused patches; 
the brown, which also occurs in suffused patches, is prettily 
dotted in minute specks on the spiral threads. The colour 
pales on the upper w^horis ; hut the apex is 3’-ellow. Bpire very 
perfectly conical, though the contour-lines are interrupted by the 
projection of the inferior carina and by the impression of the 
suture. Apew very fine and small, hut rounded, the extreme tip 
being a little depressed on one side and the first whorl towards 
its end projecting a very little beyond the second. Whorls 15, 
almost flat, with a constriction between the two Carinas, narrowed 
gradually upwards, but more quickly into the inferior suture^ 
roundly angulated at the basal edge, with a flattish base which 
is but feebly conical. The last four or five whorls are higher 
proportionally than the earlier, which are of very slow and 
gradual increase ; the first two are markedly smaller than those 
which follow ; all the earlier whorls are distinctly convex. 
Suture fine, but distinct. Mouth rather small, almost square, 
but a little higher than it is broad. Outer lip very straight, roundly 
angulated below, patulous and almost canaliculate at tbe pillar- 
point ; it advances a good deal at its junction with the preceding 
whorl, from which point it retreats so as to form a very deep 
and narrow sinus, the upper edge of w^hich lies along the 
upper carina, and W’'hose apex occupies the depression between 
the upper and lower carina. The lower edge of this sinus ad- 
vances in a line much more oblique than its upper edge, w^bich 
■is almost parallel to the suture ; it is the deep curve of this sinus " 
which' bends the lines of growth into so strong a ■curve, as they 
cross the whorls. Tuner Up is spread across the' body,. as a thin ■ 
glaze ; it thickens a little toward the base of the pillar, round 
and' behind which it, spreads, so .as' 'to leave, a minute' ■ umbilical 
pore. . jBillar is very straight in' the line of the axis, hut is bent 
backwards, more than is' usual, in the "genus; its' e^dge is narrow, 
rounded 'above, with, a brilliant 'milk'V 'gauze, '.slightly reverted and. 
sharp .below, ^ 'and ' ending '.in 'a fine point. H. '1*25.' ' '.B.'. 0*4, 
least'' 0*3^8.,, Penultimate, w’-horl, height 0‘18. ■ Mouth',."' height 
C)'*2S,':bre.adfch'''0'‘2,2.,' ,',.'■, , 

■ ' JopiK.— zoor-'o^0X,.TOH,'::5w: 


17 ' 
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TMs resembles tbe Ttirritella simiafa^ Eeeve ; but in that the 
apex is miicb finer, the earlier suture much shallower, and the 
whorls of much slower increase. It is extremely like some speci- 
mens in the British Museum, on a tablet numbered “ 906. Bass 
Strait,” and on the back of which there is written “ 45 fms., coarse 
sand and dead shells but they are, I think, distinct. In many 
respects it recalls the ’well-known Mediterranean and Atlantic 
species T. tri])licata^ Broc. ; but it is a smaller and more delicate 
species than that, and the finer spiral sculpture is very much 
more delicate and irregular. 



2. Tubbitelea acoisa, n, sp. 

St. 162. April 2, 1874. Lat. 89° 10' 30^' S., long. 146° 37' E. 
S.E. Australia, off E. Moneceur Island, Bass Strait. 38-40 fms. 
Sand. 

BhML — Subulate, a very little contracted at the edge of the 
fiattish and little conical base, with a strongly fur- 
rowed suture, on the lip a deep sharp sinus, thin- 
nish, speckled. The surface is closely 

covered wdth very fi.ne sharp scratches on the 

highly curved lines of growth, which are specially j t 

4.1 1 \ 4-1. A ' ‘ 1 simis of 

crisp on the base, where they are flexuous, and Xurritella ac- 

unbroken. Spirals — ^there are on the last wdior]^ . dsa, W. 
two keels, one near (about 0*04 miliiia. from) the top, 
the other a little further (about 0*05 millim.) from the bottom 
of the whorl : both are blunt, roundly swollen bands defined by 
the sutural contraction, hut the upper one is shghtly the sharper ; 
the under one is the stronger and better defined, the sutural con- 
traction below it being more abrupt instead of presenting the 
mere sloping shoulder which lies between the upper band and 
'■'the,' suture .V /Between these" two carinations the slightly iiii- 
pressed,, surface is scored,, by -several threads and' furrows, of 
-wMcli; sometimes nne, sometimes two are stronger than the rest. - 
Similar threads., '.hut with feebler furro.ws, occupy fche suprasii- 
,tural' contraction, the 'suture', being marginatecl . on its upperside 
'■. by a; ,. small,. slightly sw-ollen band; where the suture ceases- at 
the Hpp.er eo.rner of the mouth, this' band forms the rou'ndlj rmgu- 
■'late-d" edge, of the . base, - strongly defined by', the furrow which 
lies. above it.' Besides, these stronger spirals, the whole surface 
., As irregularly scored with .fine, spiral 'threads. Towards the apex "- 
'the, minuter sculpture ■ disappears, the „twm "keels' lose their pro- 
/' miiience, 'and the , whorls are . sharply' carinated - by one, of -the 
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intennecliate threads ; the first two whorls are smooth. Calmr a 
brownish yellow, with rnddj spots of undefined outline. These 
spots on the keels are large, on the intermediate threads they are 
small ; they follow in their direction the curves of growth ; the 
upper part of the spire and the middle of the base have a suf- 
fused stain of this colour. Spire is high, narrow, and perfectly 
conical. Apejt^ very fine, ending in a minute, transparent, glassy 
knob, which is not in the least depressed or spread out. Whorls 
15-16, of very gradual increase, almost fiat on the sides, with a 
strong constriction below and a more gradual contraction above; 
the upper whorls are angulated. There is a slight contraction, 
and within that an angulation round the edge of the base, which 
is flattish and slightly conical. The first two are hyaline. Suture 
sh arp and strongly defined. Mouth rather large, almost round. 
Outer Up scarcely advancing, sweeping freely out with a rounded 
curve from the body to the pillar, and rather patulous throughout, 
especially at the point of the pillar, where there is a slight canal. 
Between the two keels there is a deep V-shaped sinus, the form 
of which is preserved in the curves of growth. Mner lip is 
spread as a thin brown glaze, which just encompasses the base of 
the pillar. The pillar m narrow, rounded, with the lip-edge just 
turned back on it ; it is curved and rather bent backward ; the 
basal lip sw'eeps out beyond the point of it. II. 115. B. 0‘34, 
least 0*31. Pemiltimatew^horl, height 018. Mouth, height 0*21, 
breadthOl?. 

There are unnamed specimens of this species on a tablet in 
the British' Museum numbered “ 9243. Bass Strait, 40 fins'.’! It is 
very like Turritella pagoda^ Eve. ; but that is a narro-wer shell, of 
slower increase, and with fewer -spirals.' T.^muiata, Eve., is also 
slimmer and smoother, of slower increase, flatter whorls, and 
finer' apex. „ T. Gunnii. is yqtj like, hut is smoother, ' and has 'a- 
■still -deeper '' and more -impressed suture. In gen,eral aspect of 
form,' colour, and sculpture it resembles T, compersa, A'd. & Eve.,; 
'but-.tlie n*esemhlance utterly disappears on closer' observation.'. 
That is- broader and ,squarerin,.the base,, the colour is more blotchy 
,and less suffused, the upper whorls of the, spire are- fine'r, the 
suture is much more impressed, and the whorls are'' much ' more 
angulated ; it has no deep' labial sinus, nor. is any trace.'of that 
left : on - the ' lines of growth. The T, /ineisa, Tenison lVoods,- 
45'fm'S., from Port Jackson, .ha's ,the deep narrow sinu-S',of this,--- 
spe,eie,s, but seems to be a, much'" smaller shell, "relatively to the', 
■' '' 
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niim'ber of wliorls, 11 milliins. to 18 whorls being Ms measure- 
meat. Turritella accisa diifers from T. runcinata, W., in being 
smaller, narrower, suture much deeper, upper whorls aiigulated 
and sculptured, not rounded, and smooth ; and the apex is much 
finer and sharper, and is hyaline white, while in that species it is 
brownish yellow and hardly translucent. 

3. Tfbbitella CAELOTT.B, n. sp. 

St. 162. April 2, 1S74. Lat. 39° 10' 30" S., long. 146° 37' E. 
Moncmur Island, Eass Strait. 38--40 fms. Sand. 

St. 167^. June 27, 1874. Lat. 41° 4' S., long. 174° 19' E. 
Queen Charlotte Sound, New Zealand. 10 fms. Mud. 

Shell — High, narrow, conical, with slightly impressed suture 
and an angular flattened base, thin, translucent, with fine ruddy 
spiral threads, Seiilpture, Longitudinals — -there are fine, thread- 
like, close-set curved lines of growth. Spirals-— there are two prin- 
cipal, two secondary, and very many minor spirals j but the rela- 
tive value of these varies a good deal ; they are little raised, but 
distinct. The base is covered with fine crowded spirals, of which 
those near the edge are stronger than the rest. The microscopic 
system of spirals is fine, sliarp, and distinct. Qolotir yellowish 
ashy white, with a suffused ruddy brown on the upper part of the 
whorls, and a stronger shade of the same colour defining tlie more 
important spirals. The colour becomes altogether paler up the 
spire, and the apex is white. Spire very perfectly conical ; but 
the profile lines are interrupted by the impressed sutures. Apeso 
small, rounded, smooth and glossy, consisting of 1| embryonic 
whorl ; tbe next whorl is slightly angulated, after which the 
regular sculpture begins. Whorls 15, very slightly convex on 
the sides, contracting gradually upwards into the suture; towards 
the bottom of the whorl the contraction into the suture is 
shorter, straighter (i. e. less convex), and' more rapid; they are 
' of very gradual and' regular increase. 'Towards the' upper part of 
the spire the curve of the profile line of each whorl becomes in- 
creasingly stronger. The base is flat, very slightly conical, sharply 
angulated, and not contracted' at 'the, edge. StUi^re ybtj Bligkb'f 
but wen defined. Mouih small, angularly rounded, a little higher' 
'.. 'than' broad, ' Older lip ^ little drawn in and advancing on the 
edge of the base, descends straight to the lower outer angle, is 
' flat across the base, and a little patulous in front of the pillar-point. ' 
The generic .sinus in the outer lip us ■ parabolic in 'form'.' ■ Imer. 
; ' There is, not (though the .specimens .are fall-grown)','even' ^ 



MOLLUSCA 03? THE ^ CHALLE25-OEB ’ EXPEDITIOK^ 223 

glaze across tlie body nor round tbe base of the pillar ; but on 
older specimens this may probably exist. Pillar is a little con- 
cave, rather direct, with a thin rounded edge. Mjpidermis a very 
thin and delicate calcareous membrane, obviously not extraneous ; 
it adheres to the top of the spirals and stretches across their fur- 
rows. It is sparsely cleft by minute gaping rents in the direc- 
tion of the lines of growth, and the microscopic sculpture of the 
shell is traceable in it, but ratber on its under than its upper sur- 
face. H, 0-05. B. 0'28, least 0'25. Penultimate whorl, height 0*15. 
Mouth, height 0*16, breadth 0*14. 

This species has some resemblance, both in form and sculpture, 
to 2! hnysnaemis^ Krauss, hut it is narrower, suture less im- 
pressed, whorls not so convex ; the embryonic apex is very like, 
but in the ‘ Challenger ’ species it is a little more swollen and 
depressed. 

4. Tueeiteela philibpeksis, n. sp. 

St. 161. April 1, 1874. Lat. 38° 22' 30" S.;iong. 144° 36^ 30^^ E. 
Off* entrance to Port Philip, S. Australia. 38 fms. Sand. 

Shell , — A narrow cone ending a little abruptly in a sharp point, 
profile lines straight, base angulated and flat, of a sufiiised brown 
colour with longitudinal brown flecks. Seulpture. Longitudinals 
— flue, numerous, close, much-curved lines of growth. Spirals— 
there is a slight angulated swelling at the top and bottom of each 
whorl (that at the top being rather nearer the suture than that at 
the bottom); between these the surface of the whorl is slightly 
concave, with a flat feebly projecting band in the middle, the 
upper and lower edge of. which is defined by a 'spiral thread; 
besides these, which are absent in the upper whorls,, the whole 
surface is marked by irregular and 'unequal narrow 'and almost 
obsolete spiral threads, which are stronger on the ' base. The 
generic microscopic spirals are strong, but without delicacy or 
depth. Colour ruddy light . brown, with darker loiigitudlnal 
cur.ved flecks ; on the upper whorls the centre of the whorl is 
coloured and the top and bottom is white ; the three apical whorls 
are porcellanous white. Sfire perfectly conical in its, profile .lines. 
.Apew^ the last' whorl contracts suddenly and rises .in a fine 
rounded, but almost sharp, 'point. . Whorls 11; but the shell is ; 
not full-grown. They ,'are almost flat on the sides, with a slight 
angular contraction into the suture above ' and beloW'; the ' flat 
base is angulated at the, edge 'and .is a little conical. .Suiuro isr' 
slightly impressed' 'by a shallow’ .broadish. "angular dep'ression 
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Mouth, miter and inner lip, oaA pillar are not fully developed. The 
generic sinus is parabolic shaped. H. 0-61. B. 0-19, least O' 17 
Penultimate whorl, height O' 12. Mouth, height 0'13, breadth O'l" 

This species is somewhat like Turritella sinuata. Eve. but is 
a narro-wer shell with higher whorls, which are les.s convex ; the 
apical whorls are much larger, and the apex itself sharper and more 
prominent. 

5. Tfeeitella Ooedismei, ii. sp. 

St. 162. April 2, 1874. Lat. 89° 10' 30" S., long. 146° 37 ' e 
M onceeur Island, Bass Strait. 88-40 fms. Mud. 

Shell— A very narrow cone ending in a small, slightly swollen 
rounded, and depressed point, rather glossy, of a suffused yel- 
lowish-brown colour with ruddy spots. Sculpture. Longitudi- 
nals— there are many flue, close-set, deeply curved lines of growth. 

Spirals— on the edge of the base there are two strongish flattish 

threads, the lower a little contracted within the other; they are 
parted by a flat open furrow, in the bottom of which rims a fine 
thread : similar to this last there are about six equally parted 
spiral threads on the side of the whorls, and about seven, closer 
set, on the base ; besides these there are sevei’al finer ones. The 
microscopic spirals of the genus are sharp and distinct. OoUur 
a suffused yellowish brown, with small ruddy-brown and white 
flecks on the upper part of the whorls. The apex is glassy wHte. 
The whole shell is rather polished. Spire high and perfectly 
conical. Apex consists of small, rounded, slightly tumid and 
depressed whorl. Whorls 12 (but the shell is not full-grown) • 
they are a little convex on the side, with a slight gradual 
rounded contraction into the suture above and below; but the 
convexity is leas on the earlier whorls. The edge of the base is 
faintly contracted and bluntly angulated ; the base is a little 
convex and but slightly conical. Mouth ^c. not fully develo ped 
The generic sinus on the outer lip is a deep semioval. H. 0-44' 
B. 0-13, least 0'12. Penultimate whorl, height 0'07. Mmifb' 
Height. 0*ly breadtli 0‘0S, 

With some resemblance to T. phUippemis, this species is mucE 
smaller, and differs entirely in sculpture and in the form of the 

wboris aiid shape of the apes, 

;:6': TtobITEIEA ATTSTBIXA, n.'sp. 

St. 144A December 26, 1873. Lat46°?'f'' S.,lonc 37°P'?"E 
Off Marion Island, Prince Edward Island. 100 fms"’ ’ " 
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St. 149 cl, Jamiarj 20, 1874. Lat. 49^^ 2S^ S., long. 70° 13^ E. 
Eoyai Sound, Kerguelen. 2S fms. Mud, 

Shell , — Conical, with rounded whorls, basal angle, and base, a 
deeply impressed suture, a fine tapering point, a round mouth, 
two strong spiral threads on each whorl, a yery distinct yellow 
epidermis. Sculp fi^re. Longitndinals — there are many fine, faint, 
close-set, semicircular lines of growth preseiwing the curve of the 
labral sinus. Spirals — there are two strong rounded threads about 
one third of the wliorhs height apart; they are nearly equally 
prominent and angulate the whorls, stxmngly in the earlier, less 
so in the later stages of growth. Between these is a shallow open 
furrow, in the middle of which is a fine narrow thread ; one or 
two similar threads lie remotely on the upper slope of the whorl, 
where it contracts gradually into the suture ; one spiral thread of 
the same hind lies in the open furrow, which abruptly contracts 
the bottom of the whorl into the suture. The edge of the base is 
contracted and rounded, with a strong spiral thread which meets 
the outer lip; the base is smooth but for the sharp and very 
strong generic spiral lines which cover the whole surface and are 
not microscopic, being easily seen with a lens. Colour poreella- 
nous white under the straw-yellow epidermis. Spire high and 
conical ; but its profile lines are deeply interrupted by the strongly 
contracted sutures. ApoiV drawn out to a fine, prominent, but 
rounded and slightly tumid point. Whorls 12, well rounded, with 
a' slight double carination; the two earinating threads lie, nearer 
the bottom of the whorl ; they are separated by a shallow furz^ow : 
beneath ■ the under one the whorl is sharply contracted into ' the 
suture, while, from the 'upper keel the whorl slopes by a regular 
curve ' into ,the superior suture. ■ The first 6 or 7 whorls ure 
markedly smaller than those which follow. The base is round and 
rather prominent. Suture fine, but strongly marked by the con« 
ti*actio,n above and below. Mouth rather small, round. ' Outer 
Up slightly advancing on the edge of the base, somewhat open, 
very slightly angulated at the lower outer comer, a very little flat- 
tened on the base, patulous, and. a little angulated at the point of 
the pillar. Inner lip crosses 'the body and noils ■ round the base 
of the pillar as. a very thin glaze. . JBillar Sk little, oblicque, curved, 
patulous, sharp, and with a distinct' 'twist on the edge. , Upi- 
dermis very ' distinct, "thin^ membranaceous, and marked .with the, 
fine generic ■ spiral' lines ;.,', it is - very cadueons." '.' In drying; it' 
seems ' to ha've,' risen througli contraction, , so as to 'remain attached 
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to tlie summit of the spirals, while it stretches across the inter- 
vening furrows. Operculum small, darkish brown, of very many 
flanged whorls. H . 0*8. B. 0*25, least 0*21. Penultimate w^horl, 
height 0 * 12 . Mouth, height 0*18, breadth 0*15. 

This species is very like our British Turritella terelra^ L., but 
is stumpier in form, smaller, with a much more impressed suture, 
and fewer spiral threads. ■ Than T. Rookeri, Eve., Antarctic Expe- 
dition, this is also much stumpier, the apex is rounder and blunter, 
and the suture is deeper. Than T. pagoda^ Eve., from which 
it also diflers in form and suture, it is distinguished by a finer 
apex, and in that the second spiral thread is much weaker than 
in the ^ Challenger ’ species. Than T. hngsnaemis^ Eraiiss, it 
differs in being stumpier, with a finer drawn and yet at last ab- 
rupter apex. It extremely resembles T. duplicata, L., but in 
form is stumpier, and the spiral threads are fewer. T. tripUcata^ 
Broc., has also more strong and veiy many more fine spirals. 

7. TUEEITELIiA DELICIOSA, n. sp. 

St. 185 5. August 81, 1874. Lat. ir 88' 15" S., long, 
148*^ 59' 88" E. Eaine Island, Cape York, H. Australia. 155 fms. 
'Sand' and shells.' 

•Conical, with hiearinated contracted whorls and im- 
pressed suture, rounded base, blunt, rounded, and slightly tumid 
apex, porcellanous glossy white. Sculpture, Longitudinals — 
there are very many, irregular, close-set, fine, strongly curved 
lines of growTh, which preserve the curve of the labial sinus. 
Spirals — each whorl is carinated by two strong, broad, rounded 
threads, of which the lower lies about one fourth of the height of 
the whorl above the inferior suture, wdnle the upper is slightly 
nearer the superior suture. .Close above, each is a minute thread 
which is like the shadow of the others. Between the two keels 
the surface of the whorl is impressed by a broad, shallow, rounded 
furrow, in, the bottom of which is a spiral thread intermediate,, in 
strength between the keels and their shadows. On the base there 
are about nine small spiral threads, the innermost of which are 
.feebler than' tlie rest ; .they are parted by slight shallow furrows 
which are narrower than the threads. . ■ The generic microscopic 
fretting can only he made’ out' in peculiarly good light; . but 
though, verj* faint, it is certainly present' in the furrows;, Oolour' 
porcellanous, almost hyaline. ■ , conical, drawn out,, the pro- 
file' lines j.ust a little interrupted 'by the carinations of the whorls. 
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Apea smallj consisting of two embryonic wborls, perfectly 
rounded, not depressed, slightly tumid, hyaline. Wliorh 12, of 
Tery slow and regular growth, prominent at the keels, but con- 
tracted above and below and in the middle. The last is round 
and prominent on the base, in the centime of which it is impressed 
in an open umbilical pit. Bwbitre very fine and incons|)icuous • 
towards the end of the last whorl it is very deeply sunk, from the 
contraction of the outer lip upon the base. Mouth small, reetan- 
gularly triangular, the right angle being at the base of the pillar. 
Outer lip advancing a good deal at its junction with the base, and 
drawn in very much toward the base of the pillar, so that at this 
point its direction is very nearly at right angles to that of the shell’s 
axis, curving a little, and retreating into the labrai sinus ; it here 
meets the nearly straight line of the patulous and prominent basal 
lip, which almost forms a sinus at the point of the pillar. Inner 
Up carried as a thin glaze across the body and round the base of 
the pillar, so as almost to form an umbilical chink behind it. 
FiUar perpendicular, straight, with a slight twisted swelling at 
about one third of its length ; the edge is very thin and narrow, 
flat, patulous, and projecting at the side of the pillar as a small 
ledge. H. 0*35c B. 0*085, least 0*072. Penultimate whorl, 
height 0*038. Mouth, height 0*053, breadth 0*055. 

This very beautiful little shell has some features which recall 
; but it has a distinct canal at the point of the pillar, 
and it has the lahral sinus of Turritella well as the peculiar 
microscopic spiral fretting of the genus, though this feature is 
very obsolete. It has, on the other hand, some features of strong 
individual peculiarity which separate it from any Tm^ritella\Tiowji 
to me. These are its pure hyaline porcellanous colour, its pecu- 
liar triangular-shaped mouth, and the VeriagusMke swelling on 
the pillar-lip, which, however, is not to he fonnd in the earlier 
stages of grow''th, as no trace of it appears in the , many broken 
specimens. In general aspect it somewhat resembles GeritMopsu 
Jeffrey s% E. Sm. ; but that species is much more • attenuated and 
ends in a sharp apex, ' has three strong spiral threads, and is 
longitudinally ribbed. , 

' 8.; TuEBITELLA (ToECUEA) ABMIBABiniS, n. sp. ' 

March 7,' 1875. •Admiralty ' Islands, . K.E. of "Papua.' ',16- 
25ims. ' ' 

' ' BhelL — Conical, with'^a very slight' convexity, angulated at the, 
edge of the hoH'owed base, with a shallow impressed 'suture ; whorls, : 
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a little rounded, slopingly shouldered above with a broad open 
labial sinus. SculfUbve. There are very faint sharp curved lines 
of growth, strongest, as usual, on the base. Spirals — besides the 
bluntly angulated and slightly swollen basal carina, which appears 
as a slight projection above the suture at the base of each whorl, 
there are two threads whose prominence slightly carinates each 
whorl ; they nearly trisect the whorl, but that the highest is a 
little more than a third of the whorFs height below the suture. 
There is another thread as broad, but less prominent, halfway 
between the lowest carinal thread and that above the suture ; 
another, narrower, appears less than halfway between the upper 
carinal thread and the suture. On the upper whorls the upper 
carinal thread becomes much the most dominant and aiigiilates 
the whorls. Besides these, the surface is closely covered with 
unequal, fine, fiat4opped threads parted by very narrow square- 
cut furrows. There are of these threads about fifty above the 
basal Carina of the last whorl. On the base there are about the 
same number, or rather more, of similar threads ; but the furrows 
are opener and shallower. Of these basal threads some six or 
seven are rather stronger than the rest. They are all a little in- 
terrupted on the base by the radiating lines of growth. Besides 
these lines, the whole surface is exquisitely fretted with delicate 
close-set, microscopic spirals, of which about four go to 
and much more coarsely scored with longitudinal bars (about one 
thousandth of an inch apart), which in the furrows of the larger 
system of spirals appear like the sharp edges of very thin lamellse, 
and which are probably in some way connected Vv ith the epidermis 
of the shell. The whole of this microscopic system of sculpture 
is present on the base. Colour porcellanoiis white, irregularly 
stained with suffused steeaky blotches of ruddy brown, which 
appears' as minute sparse specks on the carinal threads and on the 
base. 'Spire i% high, narrow, and slightly scalar. Ape^r. is broken. 

: WJiorh, There ' 'haV'e: evidently been 16-17 (but' the first two or 
'' ''.'three are 'gone), of very regular increase,,; a few, near the .apex, are 
angulated, '.in., the, middle,, but .all. the .others' are eoncavely 'and' 
"■"slophaglj shouldered below the .suture, somewhat straight in the 
.. middle, and' slightly contracte.d below, where they project a .very' 
little at the suture .beyond the. top of the 'S.ucceeding whorl. The 
edge .of the slightly ' .concave and'' barely .conical base, is, right- 
angled.', defined', .only by the sm^all ledge which proje.cts. 

'■..above it. . square,. bluntly 'pointed above, and .rounded on'' 
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tlie outer lip. Outer li^ advancing a little on tlie edge of tlie 
base, bending outwards and a little patulous to tbe upper cari- 
nation, from wMcIi point it runs straight to the outer lower angle, 
flat across the base, patulous and slight! j channelled towards the 
point of the piUar, which it runs beyond. The generic sinus is a 
mere open concave curve. Inner lip crosses the body more as a 
polish than a glaze. Fillar perpendicular, white, with a slight 
twdst, narrow, and with a flattened and patulous rather than re- 
verted edge. BE. 1‘55. B. 0*47, least 0*46. Penultimate whorl, 
height 0*23. Mouth, height 0*25, breadth 0*23. 

This species is in form very like T. consperm, Ad. & Eve., from 
the “ China Seas but that has the lirations equal, the whorls 
are more angulated, and the angulation is not formed, as in T. ad- 
■mirahiliSy by a thread, but by a swelling in the whorl itself. The 
sculpture extremely resembles T. hicolor. Ad. & Eve., China 
Seas;” but that is in form very much more attenuated, has the 
suture much deeper, and the individual whorls are higher in pro- 
portion to their breadth. 

9. Tueeitella (Toecxjla) lamellosa, n. sp. 

St. 162. April 2, 1874. Lat. 39° 10' 30" S,, long. 146° 87' B. 
OfF E. Moncoeur Island, Bass Btrait. 38-40 fins. Sand. 

Shell . — Like a Terehra in sharpness and slimness, perfectly 
coHical, angulated at the edge of the base, which is flattish, with 
a strong, concavelj curved, open, labial sinus, thin, translucent; 
and very pale-coloured. Sculpture. There are very many close-set, 
distinct, curved lines of gro wth, each of which is produced into a 
small, thin, sharp, appressed lamella. Spirals— -above each suture 
the superior whorl projects in a slight rounded ' swelling, which 
slopes gradually outwards on .-its' upperside, us ■ slightly angu- 
lated at its greatest projection, and there defined by a fine thread, ' 
from which point it is suddenly, but not quite sharply, contracted 
into the suture. In some specimens this suprasutural swelling' 
is ' very slight, being checked by a shallow open constriction ■ which 
lies immediately above- The rest of the whorl is covered by a 
series of fine threads and shallow open furrows, 6 to 10 or 12 in 
number, varying much in strength and distance. Besides this 
■larger system of sculpture, the whole surface (lamella and ' all) is 
fretted 'With the most delicate microscopic spiral ridges and fur-' 
row s, winch are faintly crimped longitudinally . : ' : The apical ' whorls 
are pretty sharply carinated and angulated about the: middle, and ' 
are otherwise almost perfectly, polished. "■ Colour 'yelloW' .ashy 
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wliite^ witK a few faint, suffused, small, ruddy blotches, chiefly on 
the spiral threads, but sometimes continuously cur?edly lougitii- 
dinal. The upper part of the spire is nniforin white or ruddy. 
Spire high, narrow, and sharp, with straight profile lines. Ape^r 
glossy, poTcelknous. The last 2| whorls contract rather sud- 
denly to the very small, sharply rounded, and prominent point. 
Wkorh 16, perfectly flat, with a slight tendency to angular con- 
vexity in the earlier ones, of very regular and gradual inci’ease ; 
the last is bluntly angulated on the edge of the base, which is 
conical and slightly convex. Suture linear and very slightly im- 
pressed, defined by the slight swelling of the base of the superior 
whorL Mouth small, square- shaped, but higher than broad. 
Older lip advances somewhat where it springs from the base, and is 
here a little drawn, in from the edge ; it advances with a slight curve, 
and is a little patulous toward the outer lower corner, is flat across 
the base, and advances rather beyond the point of the pillar, where 
there is a slight open canal. The generic sinus of the outer lip is 
semicircular. Inner a flat, but distinct, porcellanous white 
callus crosses the body-whorl and spreads, but with decreasing 
thickness, round the base of the pjiliar. The is narrow, 

rounded, and perpendicular. B. 0*3, least 0’29. Penul- 

timate whorl, height 0*18. Mouth, height 0*19, breadth 0*16. 

51 from‘‘ Y. Diemeos Land,^’ has a much coarser 

spire, a deeper suture, and the angle of the base more rounded. 
In general aspect T. decUvis, Ad. & Eve., is not unlike, but 
the ‘ Challenger ’ species is of more rapid increase, has not 
the same projection above the suture, and the whole details of 
sculpture are different ; but the specimens of T, deoUvis in the 
British Museum from the China Seas ’fare in very bad condition. 
It has some resemblance to T. monilifera^ Ad. & Eve., “ China 
Seas ; ” but is a thinner shell, not so fine toward the apex, and the 
upper whorls want the angulation of that species. 
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List of Polyzoa collected by Captain H. W, Peildenin the Xortli- 
Polar Expedition ; with Descriptions of new Species, By 
G-eoeoe BesEj P.E.S, 

[Head June 15, 1880.] 

(Plate XIII.) 

Suborder I. CHEIL OSLO MATA, ^usk 
Pam. 1. Gellheaeiidh:, Busk 
Genus Sceupogellahia, Vmi Ben. 

1 SCETJPOCEELIEIA SCABRA, Van Ben. 

Ceilurina seabra, Van. Ben. Bull.Bnix. t. xv. p. 73, figs. 3-6. 

Ceilukria scabra (forma typiea), Smitt, Ofvers. Skand. HafS’^BryosoeTf 
1867, pp. 283 & 314, tab. xvii. figs. 27~34. 

Ceilukria seropea, Alder, Trans. Ty^ies. Field-Club, vol. iii. p. 148. 

Serupocellaria scnipea. Bush, Quart. Journ. M. Sc. iii. p. 254 (non 
aliter). 

Serupocellaria Delilii, Alder, ib.x\. ser. iv. p. 107, pi. iv. figs. 4, 8 ; ? Bush, 

I c. vii, p. 65, pi. xxii, figs. 1-3. 

Serupocellaria scabra, Norman, On Rare British Polyzoa, Q. J. Mic. Sc. 
%iii. p. 214; Hincks, Polyzoa from Iceland and Labrador, A^m. N. 
Hist. Jan. 18/7, p* 98. 

? Crisia Delilii, Audoiim, Savigny, pi. xii. fig. 3. 

Arctic Sea, August 11, 1875, 18-15 fms., stony bottom {S. 
W. -FI) ; Sir Edward Belcberk Expedition I ; Hamilton Inlet, Lab- 
rador (WalUcli) ; Godliavn Harbour, Disco, 5-20 fim.: (Nhrmmi) ; 
Sabine Island, German Polar Expedition (teste Mmeks)'; Parry’s 
Island, Spitzbergen, 6-150 fms; ' Britain (Norman); 

Northumberland coast (Alder) : coast of Belgium (Van Ben.).' 

Upon further consideration of tiris species, I am inclined to 
believe with Prof. Smitt and Mr. Norman that the northern form, 
first accurately defined by M. Tan Beneden, is not identical with 
/that.to wliich, from itS' resemblance to Savigny’s figure, ' I gave 
the name ' of Serupoeellaria Delilii ; this was collected by Mr. 

' J. T., Johnson at Madeira, and' I have also seen a well-marked 
specimen .from Su'da Bay,' Crete, for 'which I am indeb'ted to" ProL 
W. K, Parker. ' ■ In this 'latter more especially, the great. size of 
the lateral avieiilaria and 'the mpright position and large size, of 
, ':tbe 'vibracukritim clearly indicate that it ■ represents the 'Specie,8 
figured' by 'Savigny, and .these' are precisely the characters/noticed 
by Mr. Norman' (I. c. p;215) as distinctive of 8. DeUlii from 
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8, seahra. In otlier respects, lioweTer, the resemblance between 
the nortliern and soiitliern forms is extremely close. 

G-enas Mekipea, La7ns» 

1. Mekipea gracilis, mihi. 

0Jm9 \ — Zooecia miicb elongated, subtubular downwards ; aper- 
ture oval, border slightly thickened ; usually a single spine on the 
outer side above and occasionally one on the inner ; a broad arched, 
gibbous, entire operculum ; anterior avicularium small, rare, and 
only (?) on the median zooecinm at a bifurcation. Median zooe- 
cium not miicronate ; five to nine cells in an internode. Polypide 
with 12 tentacles. 

Celluiaria ternata (forma gracilis), Smitt^ I, c. 1867, pp. 283-310, pL xvi. 
figs, 17, 18, 19, 20, 23, 24 (non 21, 22), (excl. syn.). 

Sah. Eranklin-Pieree Bay, 79° 29' N. lat., 13-15 fms. (JSE. W, Jl); 
Spitzbergeii, 200 fms. 

The difiJerences between this form of Menipea md the well- 
known typical if. ternata appear to me to be so obvious that I 
am quite unable to agree with Professor Smitt in considering them 
merely in the light of varieties, i, e. if we are to understand that 
his is equivalent to 

The points to which 1 would advert as affording sufficient marks 
of distinction are 

1. The greater number of zooecia in each internode. 

2. The marginal spines being limited at most to two unjointed 
ones. 

3. The much greater expansion of the operculum, 

4i. The absence of a nmeronate spine at the summit of the 
medi an tell at a bifurcation, wdiilst in Jf. ternata there is always an 
artitulated spine or mucro in that situation and very often two. 

Amongst the synonyms of his ** forma Prof, Smitt 

gives my Menipea. arctica. But upon again referring to the ori- 
ginal type specimen of that species from Dr. Wallich’s collection, 
procured in Hamiltoffs Inlet, Labrador, 15 fms., the differences 
■appear to be quite as "great 'as those which exist, between, 'Jf. gvor 
eilm BMd. fs'mata, . The,' general habit is altogether different,,' 
'and in M,arcfiea there is, not the,, vestige of an operculum ; and the 
.in,edian cell is mucro'nate, the mucro, .ho\\’ ever, not heing articulated 
'as it usually is, in 'Jf.: 
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Fam. 2. BicELLAEiiBiE, Busk 
Genus Bectla, Olcen. 

1. Bhgela Mueeatajs-Aj JoJmst. (sp.). 

Miistra Murravana, Johnst,, SarSy Banielsseny Fao'kard. 

Flabelkria spiralis, Gray^ Brit. Radiata, p. 106. 

Bugula MuiTayaiia, Bn'A M. Cat. p. 46, pi. 5.9; Smitt, L c. 186/, 
pp. 291 & 348, tab. xviii. figs. 19--27. 
xivicella multispina, Vmi. Ben. 

, Sak Franklin-Pierce Bay, 70^ 29' K lat. (R. W. R) ; Hunde 
or Hniie Island, Davis Strait (Dr. Sutherland) ; Holsteinborg Har- 
bour (Worman) : Ireland (WalUch, teste Rinclcs) ; Orkney {lAeut. 
Thomas) ; Sbetland {R. Rorhes) ; Dublin coast {W. McCalla). 

2. Begitla EEtJTicosA, Fackard (sp,). PL XIII. fig. 1. 

? Celliilaria quadiidentata, Lovm, 3IS. 1834 (teste S?7iitt). 

Bugula Miirrayana { forma quadridentata), Smitt, 1. c. pp. 292 & 351, 
tab. xviii. figs. 25-2/. 

Menipea fruticosa, Packard^ List of Labrador Animals, p. 9, pi. i. fig. 3. 
Biigiiia Murrayana, var. fruticosa, HincJcs, 1. c. p. 98 ; Norman, * Valo^ 
roiis ’ Bredgings. 

Without expressing any positive opinion as to whether 
Packard’s; form is to be regarded as specifically distinct from 
B. Murrayana, I am inclined to look upon it in that lights. 
The inucli slenderer habit—the branches being very often biserial 
—the. usually total absence of marginal spines,,, or at most the 
presence of not more than one' on 'either side '.above, the com-'' 
parative rarity,' and in many specimens the entire absence, of avi-, 
cularia and their small size when existing, present to my mind ' a 
set of characters quite sufficient to justify the distinction of the 
more .northern form from the typical^. Murrayana, which would 
.appear .but rare!}" to enter the Arctic zone, or at any rate to' 
'. belong more properly to the temperate. .. 

However this m'ay be, 'the, mo're' abundant of the two Bugidm 
colie'cted by, Capt. Eeilden agrees in all respects with Professor 
'S'mitt’s figures' 23 and 24 ; more' especially' as I iiave scarcely 
noticed any zocecium with more .than two very slender spines, 
though four are mentioned 'in "Prof. Smitt’s description. ■■ 

* Siace above was in type I am more iacUaed to agree witli those who 
regard A /wtkoM. as, a variety of jS. ■ 
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Fam. 3. MEMBBAKIPOEIBiE* 

Genus Membbanipoba,^J«W2«j. 

1. Membbanipoha hnicobnis, Alder. 

Membranipora unicornis^ Alder, Cat, Zoopli. North. ^ Durham, p. 56, 
pi. viii. iig. 6. 

Membranipora lineata {forma unicornis, /3/3. stadium longius adultum), 
Bmitt, 1. c. pp. 365-399, pi. xx. figs. 30, 31. 

? Reptoflustrella americana, I)’ Or 62^. 

Sal. Lat. 82'^ 27' 17. (.Zf. W. JF.) ; Hamilton’s Inlet, Labrador, 
15 fms. {WalliclA^ ; Spitzbergen 0-50 fins.; boreal and arctic 
seas generally {Bmitt ) ; coasts of Northumberland and Durham 
(Alder). 


Dam. 4 DiixrsTBiHiB. 

Genus Hlhstba, .B. Jf. ObZ 

1. DlITSTEA SEBETJBATA, n. sp. PL XIIL %s. 2, 3, 4. 

Zoariiim constituted of narrow, Hgulate, bifurcated branches, 
slightly expanded at the ends ; zooeeia ovoid or oblong, open in 
front, except quite at the bottom, where there is a very narrow 
calcareous expansion; border of aperture finely serrated or 
beaded;" ocecia small, immersed. 

Sal. Eranklin-Pierce Bay, 13 fms. (S. W. B). 

This Flmtra appears to be qnite a distinct form. The growth 
is irregularly branched, the branches or lobes varying in width 
from one eighth to nearly one fourth of an inch, and they are usu- 
ally forked and slightly expanded at the ends. The substance of 
the zoarium is tliick,and as it shrinks much in drying it is neces- 
sary, in order to see the characters clearly, to expand it by boil- 
ing in water, unless the specimen has been preserved in alcohol. 
The peculiar finely serrulated or beaded border of the aperture 
is 'aTery distinctive character, . 

Pam. 5. Hschabii)^. 

Qeixm Myeiozovm^ Domti. 

..L/MyEIOZOIIM COAECTATUM, )S'<aEr5'(sp.)., 

Celhpom co^TctatSL, Bars, Reise Lof. og Finm. Tp. 2B. 

: Leiesehara (and Leiescharia) coarctata, id. N» Nwsk Pol^z. p. 
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Myriozoiim coarctatum et subgracile, Hinchs, 1. c. p. 106 ; Smitf^ I, e. 
pp. 18 & 119. 

Millepora truncata, FabriciuSy Fmm. Granl, p. 432; Packard^ L c. 
(teste Smitt). 

? Myriozottm subgracile, D^Orb, Pal. Frmig. p. 662. 

Millepora triincata (pars), Lflmo2£ro«a7 ; Pallas. 

Mah, ( J'orma suFgracile). EranMin-Pierce Bay, Smith’s Sounds 
13-15 fms. { 'R.W. F.) ; Arctic Sea (Sir Eel BelelieFs Exgedi- 
tionX)'^ South Labrador {FaeJeard)} jSTewfoundland, {E'OrMg.)i 
Spitzbergen, 19-80 fms. (Smitt) ; Greenland {Mdller tj" Torell) ; 
Holsteiiiborg Harbour, entrance of Baffin’s Bay, 1'75 fms. (For- 
tnmi, ‘Yalorous’ Dredgings) ; Ireland, 100 fms. (WallicJi, teste 
Mmeks). (Eorma coarefata) ISTorway (Strom, Bars, ^%\) ; Einmark 
(Loven, Bars). 

That' two apparently distinct forms of Mgriozomi are found 
in the northern and Arctic seas admits of no doubt. The 
Leieschara coarctata of Sars, with a large aTieiilarium above the 
mouth of almost every zooeeium, appears at first sight to be quite 
distinct from a slenderer form in which, as is often the case, 
there are no avicularia to be seen, or, in other cases, they are rarely 
and irregularly scattered amongst the mouths of the zocecia, are 
of far smaller size, and arise, as it would seem, in the transfer* 
mation of one of the pits or alveoli with which the surface of the 
zoarium is covered. Or, again, avicularia may be seen , in the 
same situation as in the typical AT. coarctatum, hut of small size 
and very few in number. Upon the survey of numerous speci- 
mens' from' different localities, it ' seems to me that a transition' 
can be ' traced between the typical form and that termed 'by. 
Prof.' Smitt Jf. subgracile, which, as he ' ' assumes, is in all 
probabi,lity identical with M. subgracile of. D’'Orbigny, from 
Hew,foundland. 

The few specimens, probably belonging to not more than one 
or two individual growths, /collected by Captain Eeilden are of 
the s-ubgraciletg^Q, which, would appear in all cases to be the more 
northern form.. ■ ' 

■' It ,, may be , mentioned that there is^ a still ' sle.iiderer, 'quite 
unarmed species in Horth Japan, in which the'' zoarium is not 
constricted, probably .closely allied to the above. 

Genus Eschaea, 

„ i. "EsesABA ELEOAiffTirLAj'jD’Ori^.. 

Eschara elegautuia, lyOrbigny (185.1), Pal •Frang, .,p.,l'02 a 

.ni2H2r. JOUEK.' — ZOOLOGY, Ton. ST.' , ...'IS'' 
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186/5 pp- 24 & 151j tab. xxvi. figs. 140-146; Norman, * Valorous^ 
dredgings. 

Escliara saccata^ Busk, Atm. N, Hist, ser. 2, vol. xviii. p. S3, pi. 1. fig. 1 ; 
Sars, I c. ISfiSj p. 6. 

Hah. Cape Napoleon, Cape Eraser, Aug. 11, 1875 (H. W. F.); 
Norway and Einmark Andrew); Spitzbergen, Greenland, 
Eiiimark, 30-60 fins. {Torell, Loven, ^ars) ; Newfoundland (D’Or« 
Ugnif); Hare Island, Waigat Straits, and lat. 66° 59' N., long. 
55° 27' W.j 5‘7 fms. {Noj'jiian, * Yalorous ’ Dredgings). 

As Professor Smitt states that be has compared specimens from 
the Arctic Seas with the type specimen in M. d'Orbigny^s col- 
lection at Paris, there can be no doubt of the right to priority of 
D’Orbigiiy’s designation. But I would remark that in none of 
the specimens of E. elegantula that have come under my notice 
have I observed the larger size of the lateral cells alluded to by 
the Erench naturalist as characteristic of the Newfoundland 
species. 

The species is not mentioned by Mr. Hincks in his account 
of Br. AYallich’s collection from Iceland and Labrador; but I 
have several specimens received from Dr. "Wallich, though from 
what precise locality is not recorded. The only indication placed 
upon them is “ Arctic Sea, 100 fms.’^ . 

2. Eschaea peepusilla, n. sp. . PL XIII. fig. 5. 

Zoarium diminutive, constituted of irregularly forked branches. 
Stem and lower part of branches cylindrical, towards the ends 
flattened. Zooecia fusiform, elongate ; mouth looking directly 
npw'ards (horizontal) ; anterior lip tridentate, the median denticle 
wide and expanding, the lateral pointed, conical ; immediately in 
front of the median denticle an avicularium about half the length 
of the zoCBcium, with a circular mandible, which opens upw^ards 
and, backwards. 

■ Sul),. Arctic Sea, Aug, 11, 1875,. I3--15 fms. ; " Eranklin-Pierce 
Bay,.' Smith’s Sound (H-. IT. J?l). 

" , ' At first sight this ' form might he regarded as a very dwarf, 
variety of JJ. eleganiula^ imm the circumstance that, in the , mature 
.condition' .the'' zooecium has an avicularium in the same situation' 
a's, the' organ, it occupies ', in that ■ species. But further examina- 
tion' shows ' that the two formS' are., in other' respects,' quite 
distinct. ' , , 

The characters ,by which'.' E, perpmiUa m.ay' be . , recognized 
are:-— 
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1. The far smaller size of the soarium^ whicli probably does not 
exceed an inch in height, and the cylindrical form, for the most 
part, of the stem and branches. 

2. The smaller dimensions of the ayieularium, and more espe- 
cially of its mandible. 

3. The tripartite dentition of the anterior or inferior lip, 

4. The deep immersion of the month and of the orifice of the 
avicnlarium in the older stages of growth, these parts, in fact, in 
the stem and lower part of the branches being eiitirelv orergrowu 
and obliterated. But before the complete closure is effected, the 
mouth of the zooeciiim, with the orifice of the avicnlarmm and the 
median denticle immediately behind it, may be seen at the bottom 

■ of a deep pit, the mouth at this stage presenting a trefoil form, 
like the wound made by a leech-bite. 

3. Esghabx Sabsii, SmiU{^^.). 

Escharoides Sarsii, Smitt, 1 . c. 1867, pp- 24 & 158, pi. xxvi. figs. 14/- 
154. 

Eschara rosacea, Sars^ N. Norsk, Polyz. p. 3 (non Busk), 

Celiepora cervicornis (var.), Bars, Reise Lof, og Fmm, p. 28. 

Eah, Franldin-Pierce Bay, Smith’s Sound, 13 f ms. (S. W. F.) ; 
Spitzbergen, 20-60 fins. (SmiU); Greenland (J/oZZer Torell); 
Einmark, 80-100 fms. (Sars^ ; Arctic Sea (Sir Fd, BeloheFs 
.^Fxpeditwn)i in lat. 74‘= 0^ S., 172'" 0' E., 330 fms. (JTooto, 
Voyage of ‘ Erebus ’ and t Terror ’). 

In all the specimens I have examined in the present collec- 
tion there is only a single avicularium on one side of the preoral 
sinus. ' The species is particularly interesting as being identical 
with one, of whiclilhave specimens, collected by Sir J. Hooker, 
on the ' voyage of the ‘Erebus ’ and ‘Terror/ in the Antarctic 
seas, accompanied in the same collection by two other Arctic 
species. ■ 

Genus Hemeschaea, BusL 

' 1 , Hemeschaea sinceba, Smitt (sp.)'.(var. inermis). ' 

Biscopora siiicera (forma Hemescliai*a), Smitt, I c. 1867, pp. 28 & 177 
pi. xxvii. figs, :l 78-180. 

Lepralia (Discopora) sincera, -Z. c. p. 102. 

Sah. Eranldin- Pierce Bay, 'Smith’s ''Sound, 13 fms/ (on Oelle- 
pora oerpicorms') (M,'W. F.) ;■ Spitzbergen, 19-60 fms. (Smitt),; 
Fiiimark"(iore/i);' Arctic sea,. -.P/lOG fms. (WaUicJi !) ;■ Hare 
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Islaud, Waigat Strait, entrance of Baffin’s Bay, 175 fms. (Wor- 
wmn). 

A specimen from Spitzbergen, for wliicli I am indebted to Pro- 
fessor Smitt, incrusts Hschara elegantula^ and wbieli is named by 
Mm Biscopora sincera,^^ differs from Capt. Eeikleif s specimens 
and those collected by Pr. Wallich, and in fact from all others that 
have come under niy observation, in the absence of any aviculariiira 
on the side of the cell, and in the larger and more uniform size of 
the zocEcia. Mr. Hincks’s dgure (Z. c.) exactly represents Dr. 
Wallicli’s and Captain Eeilden's specimens. This difference, 
however, considering the other identical characters, cannot be 
regarded as indicative of more than a variety. 

2. Hemesohaea Lanbseoeoyii ?, JoJmst. (sp.). 

Lepralia Landsborovih Johnst, (pars); 1 Brit, M. Cat. p. 66, pL 86. 
fig. 1. 

Escliarella Landsborovii ( /or??? « typica) (pars), l.c. 186/, pp. 12 

&: 94, pi. xxiv, figs. 60-62 {non cetera), 

Ilcib. Cape Eraser, SO fms. {M. W, /!, on worm-tube) ; Spitz- 
bergen {877iiU) ; Greenland, Copenhagen Museum (teste jS»? 2 W), 

I follow Professor Smitt in terming this form Zandshoromi, 
but am by no means satisfied that it should be referred to that 
species. There is no doubt, however, of tbe identity of Captain 
Eeildeii’s specimens with the form figured as above cited by Pro- 
fessor Smitt. I sbould be more inclined to refer his JEscluwella 
p07dfe}'a to that type. 

Earn. 6, CEnLEPOEiBiE. 

Genus Cellepoea, Fab7\ 

1.; Cellepoea ceeticosnis, miU. PI. Sill. , figs. 6, 7, 8. 

Cellepora ee'rvicornis,,Bw5l’, Ann. N. Hist. bqy. 2, voL xviii. p. 32, pl.^ L 
’ , ■ fig.'I. 

Cellepora puraicosa, Reise Lof. og Fiiim. ; Banielssen (teste S^nitt). 

' , ■ Celleporaria hicrassata, Smitt, 1. c, 1867, pp. 33 & 198, pL xviii. figs. 212-' 
216; D'Orhigiiy (pars); non Lamarck. 

\ ■ Celleporaria surciilaris, Pfl'Cto'cZ,' teste 

■ '"?:Ceilepor,a eoronopus, S. Wood, Crag Polyzoat p. 57,. pL ix. figs. 1~3. 

Cellepora in'crassata, ilmcl'S, h c, p. 105, ■ 

Sah. Cape 'E‘apoieon,,,Cape Pra'ser.(/r. ITorway "and' 

WmmKrk . {Mf^A7id7'eWy Loven^ ^c.) Spitzbergen and' Greenland,, 
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(rerj abiiiidaiit), lG-160 fins, (clay and stone) (Smiii'); Fewfoiind- 
land {D' Orhignif) ; ? Crag (fossil) {S, Wood); in lat. 66° 59' 
long. 55° 27' W., 57 fms. {JSfo^'inan), , 

Aithougli tliere can be little doubt that this very abundant 
Arctic species is included in M. d’Orbigny’s Celle^oraria incriw-^ 
sata, I can see no reason whatever for considering that it has any 
thing in common with the Mediterranean form figured by Mar- 
sigli, which has an entirely different aspect, to judge from the 
w'retched figure contained in his work, and which was taken by 
Lamarck as the type of his C, merassata. I have therefore ven- 
tured to retain the appellation I gave this species in 1S56, deem- 
ing it highly probable that it represented Mr. Couch’s species, 
notwithstanding his statement that the branches are compressed, 
whilst they are invariably cylindrical and tapering in the xirctic 
form. Perhaps, however, in view of the multiple applications of 
the name cei'vicoriiis to species of TEscliara and Celle^yora, it would 
be better to use another term altogether. 

The agreement in general aspect between this species and that 
of the Crag Qellepora coronopiLS of Mr. Searles Wood is very 
striking; but, upon comparison of tbe minute characters, I am not 
prepared posithely to regard the two as identical.^ 

Suborder II. CTCLOSTOMATA. 

Pam. l, BiASTOPOEiDis, j52i5^(Brit. M, Cat. pt. iii. p. '27). 

Genus Mesexteripoea, , 

1. MeSEXTERIPOR A MEANER ESTA ?, (sp.), 

Diastopora meaudrina, S. fFood^ Ann, Nat, Hist. (1644), siii. p. 14. 
.Mesenteripora xneandrraa, Busk^ Crag Folyzoa^ p.'109, pL xvii. fig. 2, 
pi.' xv'iil fig.' 4, pi. sx. fig. 2 ; Smiii, I, c, 1866, pp. 39S & 432. 

■■ ? Mesenteripora Endesiana, M.-Edw, Sur les Orisies t5*c. pL 14. fig. 1. 

' ?M'esenteriporacompressa,l)‘0'?'Z>./.c..p.766- 
TLitaxia.compressa, Hagenow, Bryos. Maastr, p. 50, pi. 4. fig- 10. 

Mah. Eranklin-Pierce Bay, Aug. 10, 1875, 15 fms. ' (M. 7K F,).; 
Greenland ' (Tordl), , 16-40. fms. ; ? Coralline ■ Crag (fossil) ' (8^ 
Wood). 

The resemblance .between this, species and the Mesenteripora ' 
"mednelrim' oi the Coralline’ Crag is so close, as hardly to; admit of 
doubt' as’, to' their identity, ' But in this regard I am . disposed to 
place more importa,nce upon the absence,:, of'; anastomoses between 
the foldS' of the zoarium'.than 'Professor ,S mitt, is willing ,to'''all,ow* 
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As tbe present collection affords only a single specimen of tbis 
very interesting form, and that of small size as compared with 
Crag specimens, it might fairly be allowed that the absence of 
anastomoses was accidental, and consequent upon youth ; but 
when I find that the same character was presented in specimens 
examined by Professor Smitt, and which, according to his mea» 
surements, appear to have had about the same dimensions as the 
one collected by Capt. Feilden, I am much disposed to look upon 
it as a very important differential character. I regarded it as 
such in the case of the numerous fossil, mostly Cretaceous, forms 
of Mesenterij)ora^ and should be equally inclined to regard it as 
distinctive between the existing Arctic species and thac from the 
Coralline Crag. Among other points of difference I would 
mention : — . 

1. The greater thinness of the Crag species and the much 
greater size attained by the zoarium. 

2. The apparently thicker peristome, and (so far as can be 
Judged in fossil specimens that have been exposed perhaps to 
attrition) the circumstance that the extremities of the zocBcia 
were not produced beyond the surface, or much less so than in 
the recent form. 

Grenus Tubulipoea. 

1. Tubulipoea tekteicosa, Bush . 

Tubulipora ventricosa, Busk, Quart. Journ. Mic. Sc. iii. p. 256, pL ii, 
figs. 3 & 4 ; Brit. 31us. Cat. part iii. p. 26, pi. 32. fig 4 (same bgure). 

Tubulipora (subgenus Probosciiia) incrassata (var. ^ forma erecta), 
Smitt, 1. c. 1866, p. 402, pi. v. fig. 4. 

^^5. Arctic Sea, Aug. 11, 1875, 13-15 fms. {E. W. F.) ; 
(on fmns) (Br. Sutherland). 

I have omitted several synonyms given by Professor Smitt, not 
feeling that any certainty can be attached to them. 

Captain Peilden’s collection contains only a single specimen, 
but this affords excellent characters. 

. ; ■ , SuborderTIL CTEFOSTOMATA. ■ 

. Eani. l. VE.STCTriiABiiBiEA 
Genus Eaeeella, 

Paeeella: — ?,n. sp. PL XIII. fig. 9. , ' 

, ' .ZocBcia in opposite' pairs at. very, distant intervals on a, 'slender, 
tubular .'stem,,' The' largest ■0'''06x'D''’013. '■ ' 
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The only Ctenostomatous species is represented by one or two 
imperfect specimens parasitic upon Bugula fmticosa, Thesej 
moreoverj are so few and so much injured and oTergrown by 
Diatoms^ that it is impossible to giye an accurate definition of 
the form, which does not appear to resemble any British species 
with which I am acquainted, nor 'does it correspond with Leidy^s 
description and figure of 'Bowerhmikia gracilis. In case it be new, 
it might he termed Barrella, or, if with a gizzard, perhaps 
Boicerlanhia aretiea, 

BESCBIPXION OF PLATE XIII, 

Fig. L Bugula fruticosa, Packard. Portion, enlarged 25 diam. 

2. Flustra serrulata, n. sp. Forked branch, of nat. size. 

3. „ ,5 Another small piece, of natural size. 

4. „ „ A portion, magnified 25 diam. 

5. Eschara pergusilia, n, sp, A forked branch, magnified 25 diam. 

6. Cellepora cermcomis, Busk. Bifurcating branched portion, of natural 

dimensions. 

7. A zoceeium of C, cervicomiSj enlarged 50 diam. 

8. Zoceeium of same, also magnified 50 diam, 

9. Farrella arctica, n. sp. Portion, enlarged 25 diam, 


On the Glassification of G-asteropoda.^ — Part II. By John* Dehis 
MACDOHA pn, M.B.j'F.E.S., Inspector Gen. E.F, (Commu- 
nicated by G-. E. Bobsoh, M.B., E.L.S.) 

[Read November 18, 1880.] 

The Seutibranchiata, which were in. my former system* incor- 
rectly ■ associated, with the dicBcious -G-asteropoda, have been 
.arranged in the above revised Table with the other' Gasteropoda 
M'oncecia. 

'' The .conscientious naturalist, like the theologian, is always in 
quest of the truth ;' and consequently, if he finds that this has' 
been .arrived at .by one or many . workers, it ne.ed not , be sub- 
verted for the pure^ sake of- change, or of presenting a 'subject' in 
a more novel -garb. ' I have therefore, adopted the very natu.ral 
and, simple 'distribution of the Scutibranchia-ta' given by.Br. Gray 
in, -his.,* Guide ;to Mollusca,’ carrying nut -an alterationwvMch.he 
has himself suggested,, and’', the -propriety of which, has indep-en- 
■ * 'Bee '* Transactions .of the Lirmean' Society/ toL xxiii. p. 69 (18'60)., 
LiHK. 'JO'UEx'.----zo.onQ«5, TOE. rv^ 
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dentlj occurred to me when studying tlie HeliciiiiclDB, and com- 
paring tbem witli tlie true JNTerites, both aquatic and marine. I 
would merely further take the liberty of inverting the order in 
which Br. Gray’s families are arranged, as being tluis disposed 
more in accordance with the method adopted in classifying other 
natural groups in the first part of this paper- This will be per- 
mitted, I am sure, even by the ipost conservative, as by doing so no 
natural affinities will be violated, wvhile we shall have the satisfac- 
tion of seeing \hdAi Selicma and its congeners are not thrown more 
widely apart from the other so-called Pulmonifera operculata than 
can possibly be helped* Eaphidoglossa (or needle-beset tongue, 
as the word implies) is scarcely descriptive enough, or even 
suggestive of the complex and heautiful structure which it is iu- 
tended to express ; hut inasmuch as we have been now sufficiently 
accustomed to associate the name with the thing signified, it 
would be unnecessary to alter it. The term Heteroglossa may also 
be retained as indicative of what may be clearly recognized to be 
a morphological modification of the primary type (Eaphidoglossa). 

Dr, Gray saw the necessity of arranging Froser^im m<i Geres 
with the Scutibranchiata, their dentition being rajyliidoglossal^ 
though it was only possible for him then to append them to what 
had been already printed. He prepared the suborder Pseudo- 
brancliia for their reception. This was a step in the right direc- 
tion ; and doubtless if he had not been misled by some means 
so as to have supposed the dentition of Selicina to be septiserial 
instead of mpMioglossal, wdiich it truly is, lie would have placed 
it ill the same category with Froserpina and Geres. There ivould 
thus he good reason for removing hoth the Olygyradm and Pro- 
serpinidm from their association with the Cyclophoridse and Ditto - 
Irinid^e. , ' 

If we now take the two orders' Heteroglossa and Eaphidoglossa, 
and apply the test of analogy as suggested in the first part 
'ofthis, paper," we shall find -a -rather, interesting result.' Thus 
yOfpptoehitmv former group would nearly represent the 

■ slwlUss Deridohrmtclms in the latter ,* Faielh would be ans^ver- 

Otygifm^ Say, is merely a synonym of upon which Pr. Gray has 
founded the family name OlygjTadsi, though the generic name of Mliema is 
retained to the exclusion of Oiygym, 'In a somewhat similar 'way the 'family 
. name OUvid.m is'preseryed, -while the generic uscmQ.BtTephcna is' made to super- 
: sede that of OUm.: 
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abie to Scutus or Farmopliorus, and Bentcilmm to Fissurella; 
wliile the fiirtber progress of sbell-development is to be traced 
tbrougli Teinotis, Saliotis, Scissiirella, TrocJius, TurlOi Werita, and 
Keritina^ winding up witli tbe pulmoniferoiis genera Selicina^ 
Proserpina, and Oeres. 

If all the genera given by Br. Gray with Helicina as Olygyrad® 
really exhibit the rapMdoglossul type of dentition, this group will 
become of more importance than has hitherto been supposed. 


Classification of the Gasteropoda (continued). 

Division II. DICEOIA (sexes distinct). 


SLibclivision I. Lingiml membrane unarmed, or with pleural teeth only. 


Order I, Proboscis lengthy and completely retractile, or shorter and not com- 
pletely retractile in the aberrant family of lanthinidm, 

(a) Both racUis and pleura unarmed | cSSS 


(b) Pleura; represented by a single 

series of teeth on each side *|^®traight, 

( Outer teeth with additional 

(c) Dentition in the form J cusps 


of a double pavement. | All the teeth simple 
uncinate 


and 


Pleurotoniidoi, 

JcttsidcB, 

Conidm. 

I Solariidesf, 

1 Scalanidm. 

J lantkmdee. 


Subdivision II, Lingual membrane stra^)- or ribbondihe, 


Order I. pROBOSciniPEEA. Proboscis lengthy, retractile ; ear-sacs with 
otoliths. 

Suborder 1. OETnonoNVA. Dental processes in general pointing directly back- 
wards from or from near the posterior border of the basal plates. 

(a) Lingual dentition uiiiserial (rachidian) Folutida.' 


^ and fDental processes 

! St ran 


[h) Lingual 
dentition { 
trlserial. 


pleune \ numerous, small. | Strap long 

Tike^" [ Dental processes few and large .t. 

( Dneinus witl an additional internal cusp 


.PleurjB 

unci- 

nate. 


ITiicinus simple. 
Eacliis, armed.' 

( ITncinus foliated. 


Cusps large and few . 


IliMdm, ' , 
Fasciolar lideer 
FimolfB. 
TurhineUidis* 

Bucemidm* 

f 

- Olmdm, 


b Cusps smaU, and numerous. 
Eaehis imarmed , 


TiiTTUide, 

ColimibellidiB^. 


* For figures of the different, forms 'of dentition 'here i^eferred to, see my 
paper “ O'n the ' Homologies of the Dental Plates and ffeeth of Proboscidiferous 
Gasteropoda,” in Ann. and Mag. Hat. Hist, 1869, iii. pp. llB-116;pl. xiii, 
t ffhe ear-sacs in this family "alone have ^ otoconia; all the others have single 
spherical otoliths, ' 

' 19 *' 
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Suborder 2. Attaclodonta. Ousps recurved from tlie fore parfc of the basal 
plates. Dentition typically septiserial, but in some instances reduced to 
5 or 3 rows by suppression. 

Yeluiinid>m, BanelUdiS^ 

Natioidm, Boliidm, 

Tritonidm Cassldidcs. 

Strombidcs. 


Order II. Eosteipera. Muzzle simple or proboscis rudimenta ry. 

Suborder 1. Orthodonta. Ousps direct. 

Pelagic. Hetempoda, 

Marine. FhoridcB. 


Suborder 2. Anaclodonta. Cusps recurved. 


Aquatic.. 


Terrestrial , 


Marin© and littoral.. . ■{ 


f CypmidcB. 
Vermetidm. 
CaIpptmidcB, 
Yla^idcidce, 
JjittorinidcB. 
Bissoidm. 

^ TnmmtelUdcB. 
f Melaniadis, 

< Baludmidce, 

[ ValvatidcB. 

] Cyclmtomidm and 
\ their allies. 


CerUhiidcB. 

Cerithidea, 

JPotamidinm. 

CydopkoridiE, 

Diplommatinidm, 


All tlie families in the first column have oioliih in their ear- 
sacs ; the few on the right have otoconia. This may be signi- 
ficant ; blit the subject requires further study. 

Just as we have found terrestrial, aquatic, and marine jN'erites, 
there is good promise that corresponding groups may he disco- 
vered in relation to other types of Anaclodontous Eostrifera with 
septiserial ribbons, the grouping of which is*at present very im- 
perfect. In this research, ho’wever, the shell-characters must he 
subsidiary to the most critical recoi'd of the anatomy of well- 
determined species, so as to afford legitimate grounds for their 
adoption or rejection as the case may require. 

Indeed, from, my own experience, I am quite sure that without 
this test, the assumption' of the alliance of eve,n one so-called 
■ species with another founded on superficial resemblances can only 
be guesswork,' allowable, certainly for' convenience and provisional 
arrange,ment,' but it m^ust 'always be amenable to the dictum of 
: more.. precise' anatomical knowledge. ■ ■ 
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Moldesca oe HJI.S. ^ Chaelengee ’ Expedition. — P art YII, 
By tlie Eey, Eobeet Boog Watson, B.A., E.E.S.E., F.L.S., &c. 

[Piiblislied bj permission of tiie Lords Commissioners of the Treasury.] 
[Bead December 2, 1880.] 

families and Genera. 

Pyramidellidjs, viz. Adis, Fenella, DtmJceriat 

Naticid.^, viz. Natiea. 

Cassidea, viz. Oniscia. 

TBiTOKiDiE, viz. Triton, Ranella, Nassaria. 

Aclis, Lovdn, 

1. Aclis mizon, n. sp. I 3. AeUs sarissa^ n. sp. 

2. Aclis liyalina^ n. sp. | 

, 1. Aclis irizox, n. sp. (fiei^wr, rather large.) 

St. YII. p. Feb. 10, 18'78. Lat. 28^= 35^ long. 16® W W. 
Teneriffe. 78 fms. Coral. 

Shell . — Broadly subulate, high, conical, iimbilicated, thin, 
glassy, feebly ribbed longitudinally. Sculpture. Longitudinals — 
on the penultimate whorl there are about 40 feeble unequal 
rounded riblets, which run obliquely from left to right across the 
whorl ; they die out on the last whorl, which, towards the mouth, 
presents a slightly malleated surface ; on the upper whorls these 
rihlets are fewer but more: equal and ■ distinct, but graduallj' die 
out towards the apex ; they are parted ' by furrows rather broader 
than themselves ; on the base they, are .very feebly present,; ' the 
whole surface is further covered with faint; irregular hair-Iihe 
lines of growth. , Spirals- — ^there are a few very , feeble, '' flatly- 
rounded, harety raised threads on the last whorl ; these are rather 
.more distinct, on' the base. The edge of the base is slightly .and 
hesitatingly angnlated; the, lip of the .umbilicus is rnuch .more 
distinctly and sharply so. ■ Colour thin transparent ' white, , so as 
to , be almost glassy. ■ Spire ^ conical,' long, and fine. Apex small, 
.quite' regular, and perfectly 'rounded,, with a minute flattening 
down of the extreme point of the first- whorl, m,erel,y, sufficient , to 
prevent its 'being prominent. Whorls 15-16, of very gradual and 
regular increase, rounded, but.the eqnaleurve, is slightly flattened 
for, -the first',., two fifths of the ' whorl’s height; the, base is flatly 
rounded and .rather produced. ■ ■ Suture linear, regular, impressed.. 
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MbiA ratlier small, rliomboidal, liaving an acute angle above and 
at tlie point of tlie pillar, and an obtuse angle at tlie comer of 
the base and at tlie top of tlie pillar. Outer Up very tbin and 
sharp; it joins tlie body just at the circumbasal angulation, and 
springs at once very much forward, so as to form with the body 
a small, shallow, but acute-angled sinus ; with a slight and regular 
forward curve it thus advances to the angulation of the base, 
from which it runs straight, flat, and slightly patulous to the 
point of the pillar, which it joins at a bluntly-acute angle, form- 
ing a slight blit not at all incised canal. ]?iUar is not at all 
oblique, but is veiy slightly concave. Inner Up is entirely discon- 
tiiiiioiis across the body, and flrst makes its appearance in a small 
and slight porcellanous pad, which closely encircles the base of 
the pillar ; its sharp-edged, narrow, and slightly patulous face 
forms the entire pillar. UmhiUcus lies behind the thin pillar-lip, 
and is a distinct, little, pervious, funnel-shaped pore, sharply de- 
fined by the intrabasal cariiiation. H. 0*62. E. 0'2. Penulti- 
mate whorl, height 0‘083. Mouth, height 0'12, brqadth 0*088. 

I doubt very much whether this species really belongs to this 
genus. Prom Sars’s SemiacUs it seems, judging from his diagnosis 
and excellent drawings, to he distinguished by the thinness of 
the spire and by the minuteness of the apex, the size of the umbi- 
licus, and the smallness of the mouth; in doubt, therefore, I 
accept Er. Gwyn Jeffreys’s advice, and classify it as SinAeUsyW' 
convenient, because somewhat vague group. I have said that the 
shell is broadly subulate. The measurements show very plainly 
that it is so only relatively to its fellows in the genus. 

2,, Aclis hxaltka, n. sp. 

St. 122. Sept. 10, 1873. Eat. 9° 5' S., long. 34" 50' V. Off 
Pernamhiico, 350 fins. Mud. 

-Broadly subulate, high, conical, umhilicate, rihless or 
mrp faintly ribbed on the earlier w^horls,t!iiD,' glassy. Sciilphwe. 
Eongitiidinals— there are very many, close-set, . faint, ' irregular 
angulations of the surface, which, besides, is covered with very fine 
hair-like, striss ; the.se' under 'a dens look very shaiq> and regular,' 
but under the microscope' are seen' to be 'rounded and', irregular, 
made up of little, inconstant curves,' with changing swellings 'and 
depre'ssions. " .Spirals— the 'surface is ffimily malleated in a, some-' 
w.hat ord'erly fashion.; but besides the larger 'system of malleationS' 
.there is. a second ■■system S'good deal 'smaller and 'more irregular, 
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and tlie raised edges of these verj slight depressions run in yery 
numerous irregular and variable spiral lines, which are so slight 
as only to be visible in a changing light. On the base the longi- 
tudinal stri^ are rather stronger, and the spiral system feebler 
than on the spire. The edge of the base is rounded, but there ia 
a change of course at that part which produces ■ a very slight an- 
gulation. The lip of the small umbilicus is thickened and angu- 
lated. Colour glossy on the surface ; the shell is miikilj trans- 
parent, glassy, and thin.. Spire conical, wuth a very slightly 
concave profile, long and fine. Ajyew small, rounded, but with a 
very slight contraction and prominence on one side, in consequence 
of the extreme tip being not entirely suppressed. Whorls 1%, of 
gradual and regular increase, convex ; the base is rounded, slightly 
tumid, and produced. Suture linear, regular, rather sharply 
though minutely, impressed. Mouth small, oval. Outer lip leares 
the body a little below the contraction of the base ; from this 
point it advances forwards so as to form with the body a small 
but acute-angled sinus ; it sweeps round, not patulous, with a 
very regular curve to the point of the pillar, which it joins at a 
bluntly-acute angle, and forms there a slight but not at ail incised 
canal. Fillar is very slightly oblique and a little concave. Imier 
III} is entirely discontinuous across the body, and first appears' in 
a minute thin abrupt 'edge, which surrounds the. base, of the pillar i 
its,, very thin,. narrow, and slightly patulous face forms .the entire' 
pillar. ' JJmUUcus lies behind the thin pillar-lip,, and' is a 'min'iite 
deep ' funnel-shaped pore,, 'sharply 'defined' 'by its' ang'ulated .and 
thickened basal lip. ',H. ,0*42. .B. 0T5. 'Penulfeiiiiate'whorI,'lieight 
0*062. Mouth, height 0*094, breadth- 0*064. 

, . This/specie.s is 'very clo,.sely related to 'A* miizo^ W., and in any 
chiS'sification they will certainly '.go together, Erom that species 
this' diliers'.iiot only in the ribs, which .are probably' a very vari- 
able feature, but, besides, 'the shell is proportioiialij' broader, the 
spire is, less 'attenuated, the base is rounder and more tumid, the 
S'uture 'i'S 'more Imem'Ii/ impressed and less open, the who'rls are 
,iiiore regularly rounded and of more rapid increase, the apex is 
'.larger, and the extreme tipis more projecting.' .'. 

B. ' Acins s'xEmsx,,!!. sp. a p'ike,) ' ' ' 

St. . 12.2. ' Bept. 10, ,1873. '' ' '■Lat. W 5' S.,' long.' '50'^ W.,' ' Off 
',' Pernainlnico., ,350 fms.' ' Mad.' 

, "Subulate,, 'conica], smooth, ■■■ .white, “ glossy,' with'.'' rounded ' 
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wliorls and a somewliat impressed suture. Sculpture* Longitii™ 
dinals — there are a few Tery minute and faint lines of growth. 
Spirals — there are a few irregular and very slight transverse 
angiilationSy which are connected with a very subdued and almost 
invisible inalleated surface, which may be seen in a changing 
light. Colour white, probably transparent in fresh specimens ; 
the surface, which is glassy, is very smooth. Spire conical, but 
not quite regularly so, being slightly convex in the middle and 
very faintly concave above and below. Apew, for the genus and 
relatively to size, blunt, almost sligbtly tumid, round, but with 
the faintest conceivable prominence on one side of the extreme 
tip. Whorls 9, of regular increase, though the last is a little dis- 
proportionally large, w^ell rounded ; the last, which is slightly 
tumid, has a very faint trace of angulation below the suture and 
at the edge of the base, which is flatly rounded and projecting, 
with a slightly thickened and angulated carination ronnci the 
umbilicus. Suture linear, impressed, and very slightly oblique. 
Mouth oval, bluntly angulated above, eftuse on the base and 
slightly so on the outer lip. Outer lip is slightly pinched in at 
its union with the body ; from this point it funs out to the right 
with a free curve, but, speedily turning to the left, its course is 
straight, and here it is prominent, and it becomes increasingly 
patulous as it curves quickly round to join the pillar. Fillar is 
not at all oblique, but is slightly concave. Inner lip crosses the 
body on a thin but sharply-edged pad ; it is thin, sharp, and 
scarcely patulous on the front of the pillar. Umbilieus : there is 
a small funnel-shaped trough betw^een the pillar-lip and the an- 
gulated edge of the base, but this contracts immediately to a 
mere chink. H. 0*153. B. 0*053. Penultimate whorl, height 
0*026. Mouth, height 0*089, breadth 0*03. 

,,, This species is like' A, Walleri, Jeflr.., but certainly distinct; 
the shell is "broader, the whorls, w^hich' are few^er (9 instead of 
ll), are rounder, being less. flattened, constricted above and less 
bulgy below, the spire, which' is less regularly conical, is not so 
attenuated, the apex is not nearly ao fine,' and the surface of the 
shell is smoother, the longitudinals., being less visible, while the ' 
malleated structure, which also in A. Waller^ h hero even 
less visible. '' 

Pefeula, a, Ai. 

, T' have' put this genus here rather, for' convenience' than from 
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ba¥ing any definite yiew of its true place. Mr. Adams considers 
it most nearly connected with Missoa (subgen. Alvanid) ; but Ms 
description of tlie animal does not justify this estimate ; andj so 
far as I am aware, its true place is undetermined. 

I^EXELLA EEOHGATA, n. Sp. 

St. 24. Marcli 25, 1S73. Lat. IS'^ 88' 30'^ long. 65° 5' 

W. Ciilebra Island, St. Thomas, West Indies. 390 fms. Coral- 
mud. 

St. yS. July 10, 1873. Lat. 37° 24' N., long. 25° 13' W. Off 
San Miguel, Azores. 1000 fms. GIoMgerina-ooze. 

Shell — Small, high, narrow, conical, with deep wide sutures 
and rounded whorls and base, translucent white. Sculpture* 
Longitudinals — on the last whorl there are 12-13 narrow and 
sharply-rounded, but not high, ribs, parted by furrows about four 
times their width ; they cross the whorls with a slight sinistral ob- 
liquity, and are abruptly interrupted on the last whorl by tbe edge 
of a basal tabulation, where the entire base is leyelled up beyond 
tbe summit of the ribs, which thus all but disappear. On the 
earlier whorls the ribs are rather fewer in number, and are some- 
what closer set'; on the third they are crowded, on the second and 
first they are absent- There are . besides these very numerous, 
close-set, rounded, microscopic threads on the lines of growth ; 
these, as usual, are most distinct on the base. ■ Spirals — there 
are on each wdiorl three very narrow rather prominent threads, 
which' rise into tubercle's in crossing the longitudinal, 'ribs. ' .The 
highest, which is the strongest, is' about two fifths of the whorrs 
height below the suture, the costal tubercles on it are sharp and 
prominent, and it forms a distinct - though not, strong earina;' on, 
the last who,rl the edge of. the basal tabulation, which' esa-ctly 
meets the outer lip, forms a fourth thread, and between all the 
spirals there is a faint trace of one intermediate, like a shadow ; 
on. the tabulation of the base there are three or four very feeble 
and ...faint -rounded threads. Colour glossy, tra.nsparent' white. 
Spire very high and narrow, perfectly conical, but ba'ving its out- 
lines 'broken by the strong 'sutural .contractions wLich ' constrict 
the top and -bottom of, each whorL Ape^ small and .regularly 
attenuated, but blunt and quite ' round, 'the extreme end, being 
.slightly impressed. WhorU 12 ..of, very gradual "and regular in- 
crease, with, a sloping' sho'uider below 'the suture, roundly bulging 
.■and slightly .contracted into' the suture below : the projection of ,tb,e 
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spiral tlireads gives tlie curve' of the whorls a slight angulation, 
which is strongest at the carinal or highest of the three threads ; 
the base is rounded and scarcely at all projecting. Buture lies 
in the bottom of a deep and broad angular constriction, and is w^ell 
marked above by a minute round thread. Mouth small, gibhously 
oval, slightly pointed above and in front of the pillar. Outer lij) 
thin, advancing very little at its junction with the body, and there 
a little contracted, slightly patulous in all the rest of its sweep. 
Fillar very perpendicular, concave and narrow. Inner Up is 
carried across the body as a thin glaze ; it spreads out a very 
little just at the base of the pillar, up which it advances with a 
very narrow and slightly angulated, but not at all reverted edge. 
H, 0'36. E. 0*1. Penultimate whorl, height 0*05. Mouth, 
height 0*0o, breadth 0*048. 

This is a little sheU of remarkable beauty. Its generic place 
has been very difficult to detei^mine. Its outer lip is a little 
chipped, which has added to the difficulty. There are none of the 
microscopic spirals which characterize Tiirritella, There is no 
such siphonal canal as would justify its being classed as a Cfen- 
tJdum. The longitudinal scul 2 :)ture separates it from ■liesalia* 
Mr. Edgar Smith recommended FenelJa^ where it is now placed, 
because nothing more satisfactory suggests itself. Mr. A. Adams’s 
diagnosis of the genus . . . labro simplici, aciito, non refleso, 
incrassato aiit varicoso,” implies that tbe outer lip is not reflected, 
but is either thickened or varicose. In none of the species de- 
scribed is this feature mentioned ; and Mr. E. Smith assures me 
that among the Fenellas of the British Museum, of which we 
have several species and many specimens, I do not find any 
thickening or varix on the labrum.” It seems probable, there- 
fore, that Mr. Adams’s thought was ^‘non reflexo, incrassato nee 
varicoso,” and that “ aut ” slipped in by accident and transformed 
his', mea'ning. Still, slight 'difficulty remains, -since the aperture 
is not guite “ w/cyra mitice,'' as the old lines of growth indicate, 
ill .'spi.te of .the chipped lip ■ but- the indication of an “ einargina- 
tion'” is' too slight, as is said above, to allow the shell being placed 
GeritMum* 

EtiKKEBXAl Gar^. 

' EiJjSKEBIA EALGIEEHA,.' n. S]). 

;St. .56.: ' 'May 29,''18-73.' 'Lat. 32° 8' 45" M., long. 6# 59^ 35" W. 

Ino. & Mag.'Hat Sist. 1864, xiii. p, 40; Toum. de Coach. 1808lp. 47, 
'■ pi. IT. fig. 5. ■ ■ ■ 
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Beroitidas. Bottom temperature 38^-2. 1000-1075 fais. G-rey 
ooze. 

EJwIL — Small, liigb, conical, tapering a little abruptly to a fine 
point, with rounded whorls and base, longitudinally and spirally 
ribbed. Eeul])ture. Longitudinals — in the last two wliorls there 
are 1^1-15 rather narrow and sharpish ribs ; they slowly increase 
in number as one follows them up the spire ;■ on the two subeiii- 
bryonic whorls they suddenly increase to about 30. At the top 
of each whorl they are small, sharp, and strongly convex towards 
the left : lower down on the whorl they are straight ; they are 
parted by flattisli farrows two to three times their breadth ; on 
the last whorl they are oblique and somewhat irregular in form 
and arrangement, on the base they disappear. Besides these the 
whole surface of ribs and farrows is scored with microscopic 
rounded and very distinct threads. Bpimls — on each whorl there 
are five small rounded spiral threads ; the highest and strongest 
lies at about two fifths of the whorl’s breadth below the suture, 
and forms an angular shoulder on the whorl, whose chief projec- 
tion is at this point ; the rest are pretty equally distributed on 
the whorl; the fourth is weaker than the two, above it, and, the 
fifth, which is still smaller, lies exactly at the suture. All of 
these, but especially the first, rise into little .sharpish Imots 
they cross the ribs ; on the. subembryonie whorls they disappear. 
..CbZowf ' glossy,' translucent white. . Epire high and .conical, but " 
the upper fourth of the, shell tapers a little abruptly; to a very 
fine point; its outlines are- -broken by. the stroii-g' sutural con- 
-striction. : ' the extreme tip is broken. Wkorls : there' are- 

eight below 'the missing embryonic one, of rapid growth in height 
and breadth ; thev have a- sloping .shoulder below the ' sut-iire 
down to, thei,r point of chief breadth at the car,-mation,; from .this 
to the thi-rd spiral, where is also a slight- carination, they have- ,a ' 
straightish outline ; below this they contract on aii' equable, curve 
.into the suture ; the base is roundly coiiical. 'Suture: its place 
is, strongly defined by the constriction at the top and botto-in of 
- each whorl and by the lowest- spiral, which forms its upper edge-, 
but it -is much interrupted and obscured by the curved po-ints of 
the ■ ribs,' wliicli bend round eonvergingly into it. gib- 

boii'sly oval, being almost semicircular to the' right' and .obiiquely 
straight on the body and pillar.' ■ Outer Up thin,; advancing 
.strongly at it's ji.inction with the, body, from, which point it re- 
treats with a rapid,, open ciiiTe, which produces, the sickle-like 
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form of tlie ribs from ^Ybicb tbe species is named ; across tlie base 
it is sliglitly flattened and patulous, with a faint open canalicula-™ 
tion towards tbe point of the pillar. Pillar, with a minute but 
distinct twist, is very oblique both backwards and to the left ; tlie 
line of it runs very straight across the body and out nearly to the 
point of the pillar, where it curves round to join the basal lip. 
Inner lif : a thinnish porcellanous glaze crosses the body and 
spreads a little outside of the mouth and round the base of the 
pillar, to which it also forms a very narrow, thin, and flatly patulous 
edge, which is angulated both to the inside and the out. H. 0*26. 
B. 0*09. Penultimate whorl, height O'OM. Mouth, height 0*055, 
breadth 0*05. 

This very beautiful little shell has some features of resemblance 
to the last (Fenella elongafa^ W.). The twist on the pillar-lip, 
though very slight, is unmistakable ; and this feature makes the 
absence of the extreme tip of the apex the more to be regretted, 
as its character would have determined whether thivS species ought 
not more properly to have been classed among tbe Odostomias, 
DimJceria, however, has an elasticity which makes it very suitable 
for a doubtful classification. Dr. Philip Carpenter, in the Ma- 
zatlan Catalogue, p. 433, in establishing the suhgenus, says that 
it “ combines tbe characters ot Oliemmtzia mS. Adis, presenting 
the mouth of the former with the rounded whorls of the latter. 
It agrees with all the other sections of the family in having its 
limits badly defined.” 


Natica, Adanso?i. 


1. W, pMlippmensis, n. sp. 

2. N. atijpha^ n. sp. 

3 . H. pmustesy n. ' sp . ' ' 

4. If, mdmralisj n. sp. 

5. M, radiata^ n. sp.' 

JS\ ampliiala, n. sp, . 


7. If, lepfalea, n. sp. 

8. If. ijcantlia, n. sp. 

9. If. 2 >r<^sina, n. sp. 

10. If. Jkrtilis, 11 . sp. 

11. If. 'opora^ n. sp. 


1. l^ATlCA-PHILIPPOTSlSrSIS, n. ^ 

■' ' St. 210. , Jan. 25, '1875. -Lat. long. 123^ 45' B, Phi- 

lippines. , , 375' fms. , Mud.' ; Bottom temperature 54^*1. ' 

' Eather ' depressedly but conically globose, uxnbilicate, 

with rounded prominent whorls, thickish,' slightly ribbed; and 
spirally striate, yellowish, with' U' browmish band above tlie peri- 
phery.',, Longitudinals— -the upper whorls are closely 
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crossed by niimerous riblets, whose front edge is sharp ; they are 
strongly convex in front, especially near the top of the whorl ; 
on the last whorl these become feeble, especially at the peri- 
phery ; besides these there are slight, close-set, rounded stria on 
the lines of growth. Spirals — the whole surface is scored by faint 
irregular and unequal furrows and microscopic lines ; there is a 
twisted, prominent, but blunt umbilical carina. Colour por- 
eellanous white under the yellow epidermis, with a broad buff 
band which extends from the periphery halfway to the suture. 
JE^niermis yellow, thin, glossy, but roughened by longitudinal 
folds. Spire short, but raised. Apex very small, prominent, but 
the extreme tip scarcely rises into view. Wliorls 6 (of which the 
first three are embryonic and of a faint brownish purple), tumid, 
'W'ell rounded, of rapid increase. Suture nearly horizontal, deep, 
almost channelled. Iloiith not much oblique, a little gibbonsly 
semicircular, slightly more than three fourths of the wdiole height 
of the shell, open, slightly and bluntly angulated at the point of 
the pillar, pure vrliite within, but with a slight ruddy tinge, 
deepening to a rusty stain towards the edge of the lip, w^here the 
buff spiral band lies. Outer lip a little contracted above, and 
there faintly flattened;,, it curves very equably throughout its 
whole sweep; it is open, but with a straight sharp edge, and 
projects, blimtly at the ■extreme (point of the shell, wdiere the um- 
bilical ' Carina joins, it. . iTtner lip ..pure wh.ite, straight, oblique, 
fiat, and obsoletelj channelled .within,.- with a.vsligbtly thickened 
rounded edge ; it - is joined above to 'the outer lip by an expanded 
but not .very large nor thick ea.llus'; below '.this, w.here it' leaves 
the body-whorl, it is thin and hollowed out, but below the, mid die 
of the umbilicus it is thickened by a prominent ' umbilical callus ; 
below tlii'S it is slightly more reverted and thicker than above, 
-and it is very obtusel}' angulated towards' the point of the, pillar. 

which is defined by the basal cariiiation, is' deep in 
"-consequence of the thinning and 'h-oliowing out in the inner lip 
above and of a strong furrow between the umhilieal callus and 
the basal carina, it looks as if "it w-ere large, but it is contracted 
by the low-lying and strongisli spiral callus .within. -H.- -0'67. 
B. O’B. Benultimate whorl, height '0* 16. Mouth, height 0*505, 
breadth 0*4G7. 

This specie,® is very like the young; of N, rufa^ Born, from-Binga- 
pore but it is higher in, the, spire; the umbilical pad, -w'Hch is white, 
not browu as in that .other, is also smaller, lowur inp-o-sitiGE,'and 
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separated distinctly from the pad at the tipper angle of the 
iiioiitli ; the radiating wrinkles on the upper whorls are iniicli 
stronger and more regnlar, and the embryonic apex is very iniicli 
smaller j sharper, and more distinctly defined. iVl vittata^ Gm., 
which in other respects is quite difihrent, has the same pillared 
iimbilicns with carinated edge, ivhich is, indeed, not nniisiial in the 
genus. 

2. Natica atypha, n. sp. (arvcjios, nnpret ending.) 

St. ISS. Sept. 10, 1874. Lat. 9° 59' S., long. 139^^42' E. W. 
of Cape York, S.W. of Papua. 28 fins. Mud. 

Mell . — Depressedly conically globose, nmbilicate, spire little ex- 
serted, smooth, of a pale, faintly ruddyish white, wdth an obscure, 
broad, rusty band above the periphery. Sculpture. Longitudi- 
nals — there are many slight, hair-like, faintly sinuous lines of 
growth, which towards the suture are gathered into puckerings, and 
become stronger towards the umbilicus. Spirals — the whole sur- 
face is very faintly superficially and unequally furrowed, and is 
also slightly microscopically and regularly scratched. Within the 
umbilicus, but finally running out with a twist to the point of the 
pillar, is an indistinct and blunt circumuinbilical carina. Colour 
ivory-white, wdth a faint tinge of buif, hardly glossy ; from the peri- 
phery to within one third of the whole distance to the suture there 
extends a broad, pale riiddyislnpurple band, whose colour deepens 
on the spire to the apex. Epidermis', none visible, short, 

the separate whoids being little prominent. Apex rather large and 
tumid, but depressed. Whorls 4|, the first 1| of which are em- 
bryonic; they are well rounded and tumid, of slow and regular 
increase. Suture nearly hoidzontal, but more oblique towards 
the mouth, not deep, but slightly channelled. Mouth slightly 
oblique, nearly semicircular, but a little pointed above, about 
three fourths of the total height, open, slightly angulated at the 
umbilical carina, pure white within, but wdtli a very faint tinge of 
rust at the band. Outer open, thickish and blunt, a little 
flattened above, where it leaves the body -whorl; its .curve is .very 
equable' throughout. ■ ' , Inner lip porcellaiiouB white, straight, 
little oblique, reverted, thickisb, wdth a minute ledge wdthin the 
edge of the mouth ; its upper corner has a largish, slightly pro- 
jecting; pad, with' a slight shallow channel betw^een it and the.edge 
of the outer lip ; below this pad the inner lip slightly retreats, 
but at the large white pad which fills the upper part of the um- 
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biliciis it advances yeiy prominently, with a strongly defined edge; 
below this pad it retreats sharply to the pillar, forming a nick on 
the left side of the pillar ; below this it is again thickened and 
expanded at the ninbilical carination. UmMlicus funnel- shaped ^ 
narrowed rather than defined by the umbilical carina ; it is half 
concealed and within reduced to a mere pore by the heavy 
twisted umbilical pad. H. 0*43. B. 0*45. Penultimate whorl, 
height 0*11. Mouth, height 0*35, breadth 0*26. 

This species resembles W. pJiyteleiylias^ Eve., from iLiistralia ; 
but in that species the spire is not so much exserted, the umbi- 
licus is open, circular, pervious, and spirallj^ lirate. It is perhaps 
nearest to plicatula, Huttall, from China, but is much more 
depressed, has the earlier whorls smaller, and though the umbilicus 
is like it is much larger though more closed by the interior pad. 

Baynoldiana, Eecl., has (?) the same kind of umbilicus, but the 
front of the hody-wEcri is shorter and the apex is much finer, 

3. IJIatica pseustes, n. sp. 

July, 1S74. Leviika, Fiji. Shallow. 

Eounded, with no angulation in the whole contour, 
obliquely depressedly globose, with spire scarcely projecting, thin, 
smooth, glossy, porcellanous white, with a zone of large chestnut 
irregular spots below the suture; the umbilicus and pillar are 
uniformly stained with the same colour. Sculpture. Longitudi- 
nals— there are many delicate hair-like lines of growth, wduch are 
strongest and most crowded near the suture and round the um- 
bilicus. Spirals— there is a very faint appearance of rounded 
threads and furrows, one of which below the suture is a little 
stronger than the rest ; besides 'these, the ■ surface is densely, deli- 
cately, sharply, microscopically scratched ; these scratches are 
strongest on the upper pai’t of the last whorl near the mouth, 
where their intersection with the lines of growth produces a very 
delicate sharp eross-hatehing. The ■ centre of the base has a 
scarce perceptible carination, which becomes stronger just be- 
hind the point of the pillar; within this carination is a strong but 
shallow umbilical furrow, which deeply cuts in on the pillar, and 
curves round the base of the strong pad which chokes up the 
umbilicus. Colour semitransparent, porcellanous white, which 
becomes 'a dead white round, the umbilicus and. also in a broadish 
band below the suture ; this' white band. is .flecked with 'irregular 
sharply defined, ruddy chestnut spots ; a stain, of. this colour' in 
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a lighter shade suffuses the whole umbilicus and pillar : the rest 
of the shell is covered with a delicate network of fine, sharply de- 
fined light-chestnut lines ; amidst this network are two or tliree 
spiral zones, where the brown lines are sparser and pale lanceo- 
late spots appear. Bpidermui none visible. Bpire scarcely 
raised, but just perceptibly conical. Apeiv rather large, with 
the extreme rounded tip appearing at the highest point of 
the shell. Whorls 4| (of which the first 2| are embryonic and 
glassy), very flatly rounded, of rather slow increase. Biiture 
almost horizontal and very slight. Mouth very oblique, semicir- 
cular, but pointed above and rounded below, with a slight angu- 
lation at the front of the pillar ; the filling up of the superior 
corner by the labial pad equalizes the two extremities and re- 
duces the opening to an unequal-sided oval ; its entire height is 
about of the whole height of the shell ; it is open, transparent 
porcellanous white wirhin. Outer Up : it advances slightly on 
leaving the body-whorl, hut beyond the pad retreats a very little, 
and from, this point its W'hole curve is vary equable ; its edge is 
"blunt and rounded. Inner lip very slightly concave; at the 
upper angle of the month it is formed hy a thick transparently 
porcellanous pad, which is faintly tinged with chestnut ; this pad 
projects beyond the plane of the mouth in a point, which is separated 
from the outer lip hy a little triangular depression ; it is continued 
with an uneven surface across the body, and unites with the pad 
which closes the upper part of the umbilicus, and is connected 
with the great chestnut-coloured spiral buttress wiiich chokes up 
the umbilicus, below Tvhich the narrow umbilical furrow cuts 
deeply into the thickness of the pillar, 'whose edge is bevelled off 
from without and from within ; towards its point the pillar is 
thickened by the feeble circumumbilical carina, wiiich is rather 
suddenly developed and made distinct at this point. Umhilmis 
consists only of the channel or gutter, wiiich twists round the 
pillar callus and disappears hehind it. H. 0*327. B. 0*36. 
Beuultiinate whorl, height 0*075. Mouth, heiglit 0*29, breadth 0*16. 

' Brazierj in, the Ohevert Exped. Marine Shells, Proc. Linn. Soc, 
N. S. Wales, , 1877, i. p.' ,237, gives what is, I suppose, this species 
under the name, of liimaiia mriabilky Eiicluz, and ascribes as its' 
habitat If. and' 3f.E." Australia and 'New Caledonia, 5-30 tins. , in 
the ''British, .Museum there is Mafiec^ presented by Mbindrew, 
and in his handwriting and initialed by him it is attested to come 
■ from', 'Suez ; '.probably it was .his own dredging there' (see his. 
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Eeport on Suez dredgings, Ann. <& Mag, Nat. Hist. 1870, ¥i. 
p. 437). It bears tlie name A*, marmorata^ H. Adams'^, Witb 
that sbeil tbe ^ Cballenger ’ species described above is identical. 
But W. marmorata^ H. Ad. (P. Z. S. 1869, p. 274, pi, six. fig. 8) 
is certainly a mere synonym for W'.mridbilis, Eecl. ; and con- 
sequently tbe present species, wbicb has bitberto passed for 
Adams’s M marmorata^ requires both an indwidiial name and a 
description, for it is beyond doubt distinct, tbougb at first sight 
deceptively like, and, indeed, from this very fact tbe name pro« 
posed for it is borrowed. 

Compared with M, variahilu, EecL, W. pseustes is a broader 
and flatter sbeil, with a more depressed spire ; tbe apex is blunter, 
the embryonic whorls are 2| instead of 3 and are larger. Its 
coloration is very like that of JST.variaMlis, especially in the white 
band with large chestnut spots below tbe suture ; but it has these 
spots less confluent, more ruddy, and there is none of the purple 
tinge on the spire which is traceable in that other. The coloured 
ornamentation in A. pseustes is a distinct network of minute, 
sharply defined, delicate lines, amidst which occur two or three 
spiral zones of lanceolate white spots where the brown lines 
are fewer. In A. varmbilis, on the other hand, this coloured 
ornamentation is rather a mass of confused blotchy stains, with 
one or two spirals of brown arrow-heads parted by little white 
dot s. There are very many other minute differences ; but perhaps 
the best distinctive feature of ail is that, when looked at perpen- 
dicularly to the centre of its axis, with the shell on its mouth 
and the base'toward the observer,. the oblique, line of the base is 
in A. psemtes quite continuous and unbroken, while in' A. varia^.. 
hilu in all stages of growth this' basal line is abruptly interrupted 
by the projection of the pillar and the sweep of the basal lip. 

,4. Natica s'ijtue.alis, m sp. ' 

St. 149 m Jan. 19,1874. ■ Lat. 49° 32^ S., long. 70° 0^ E.' 
Balfour Bay, 'Eoyal ■ Sound,. Kerguelen’s Land. ' 60 fms. Mud. 

Shell' — ^Conic-oval, thin, ■ umbilicated, with a coarse, brown 
epidermis, suture channelled. Seulpticre, Longitudinals — thesur- 
face is. covered, with fine, close-set,, hair-like strise, indicating lines 

^ M^Andrew in. Ms' Eeport {I e.). gives Adams”.as his a,uthority for this 
identification, but adds that “Moreh questions the .species being iclentical," " The 
identification being erroneous, M Andrew’s citation of the' Canaries for the Suez 
species must' te suppressed. , 

. ' 'LINN.'TOHKN.— ZOOLOeXjTOn.'X ■ '■ ' 20 ' 
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of growth. Spirals — there are a good many faint flexiioiis lines, 
and very obsolete but broader farrows. Colour apparently yel- 
lowish white, blit there is a very persistent, dull ruddyish-brown 
^idermis^ in which there are narrow longitudinal lines of lighter 
and darker shade. 8pire high and scalar, each whorl rising high 
out of the one belo'W. A^JOiV quite worn away in both specimens. 
Whorls 4|, tnniid, large from the beginning and of slow increase. 
Suture not very oblique, channelled. Jloutli very slightly oblique 
to the axis, semicircular, but a little slewed, so as to be very 
slightly pointed above, and unduly bulging below beyond the point 
of the pillar ; it is two thirds of the total height of the shell. Older 
lip retreats somewhat on leaving the body-whorl, and at this part 
is slightly contracted, but below this it is open and its curve is 
very regular ; there is a very faint tendency to angulation on the 
base ; its edge is narrow and sharp. Inner lip straight till it 
strikes the base of the shell, where it curves with a full rounded 
sweep to the right ; it is carried across the body on a thickisb, 
prominent, reverted layer, crosses the umbilicus with a tbia re- 
verted edge, which half covers the opening, and is thickened and 
rounded, with a narrowed edge at the point of the pillar. Ifm- 
hilicus is a funnel-shaped opening, very much contracted and con- 
cealed by the reverted pillar-lip. H. 0*7. B. 0'63. Penultimate 
whorl, height 0*22. Mouth, height 0*47, breadth 0*38. 

This species has so strongly the aspect of ISfatica islandiea, G-ra. 
{^lielicoides, ^o]xmiQix^=canaliculata, = cornea, Mdller, out 

of which and the two latter synonyms Messrs. Adams form their 
genus (=Morchbs subgenus) Amaiiropsis, (iho^vmtOinzing it by a 
feature w^hich the species has not, viz. the absence of an urn-- 
bilicus), that I can easily believe connecting links will yet es- 
tablish their identity. The age of N. islandiea and its distribution, 
as well as its present habitat in Subarctic and Arctic seas, make 
its presence in Antarctic regions more probable. But for the 
present it, is impossible to unite' them. ' ' :epi- 

dermis which,'; though, m'inutely'-'marked'':very'much''1ike "that', of 
W. islandiea, is coarser, darker-coloured, and more fibrous ; the 
form of the shell is broader ; the spire is lower, less scalar, with a 
less deeply channelled suture; the mouth is much rounder and is 
less pointed below. 

North Atlantic, April or May, ■i87'3v';, , Over 1000 fins^ ' 
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St. 38. April 4, 1873. Lat. 32^ 21' 30" N., long. 64P 35' 55" 
W. Bermudas. 435 fms. Coral-mud. 

Shell — Strong, conically globose, with, a bigb scalar spire, 
laterally compressed, so that its outline is peculiarly square; 
mouth small ; umbilicus open, deep, and fiiniculate. Sculptn^re. 
Longitudinals — there are many, unequal, but generally fine lines of 
growth, which are strong above, and there radiate like curved 
spokes from the suture ; they are sharpest and highest on the 
earlier whorls ; on the base they are again stronger, and on the 
edge of the umbilicus they are sharply bent back, and form there 
an indistinct carina. Spirals — the whole surface is covered with 
very faint and narrow obsolete lines and farrows, over which is a 
minute system of sharp microscopic scratches. Colour polished 
porcellanous white, with an indistinct and indefinite staining of 
buff below the shoulder and round the outside of the umbilicus. 
JSj^idermis ; within the umbilicus are x'emains of a rather strong, 
thinnish, smooth, but puckered, blackish-yellow membrane. 
Spire high, scalar. Apew large, tumid, hut with the extreme tip 
a very little bent down. Whorls 5, of which 1| are embryonic 
and glossy, rounded and rising high, each above the preceding one ; 
they are laterally compressed so as to give a peculiar character to 
the shell, which is angulately shouldered below the suture, and 
tumid and broad at the base. Suture oblique, impx'essed, but not 
channelled. Mott^th reTj small for the genus, very oblique, semi- 
circular, but reduced by the large superior labial pad to a flat- 
sided oval, deep, not open; its height is less than three fourths 
that of the whole shell. Outer lip narrow, bui; strong; it rises a 
very little at its junction with the body, retreats a good deal 
throughout its whole very equable sweep, till on the base towards 
the point of the pillar it very slightly advances, and there alone is 
a very little patulous. Inner lip oblique, very slightly concave; 
on the body it is formed by a large porcellanous white pad pro- 
jecting in a rounded knob, between which and the sharp edge of 
the outer lip is a small shallow depression; retreating and becoming 
thinner on the body, this pad projects prominently across the 
shell above the umbilicus, which it somewhat covers, but a fur- 
row above the umbilical pillar cuts in on it ; it spreads out in a 
half-circle on the point of this umbilical pillar ; below this point 
another umbilical furrow cuts still deeper into it, but toward the 
point of the pillar it is broadened and reverted on the thickening 
of the slight circuniumhilical carmation. UmUlicm and 
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deep, narrowed by tbe overspread of tlie pillar-lip and by tbo 
strong, twisted, umbilical pillar, but helped by the strong fuiTOW 
above and below this pillar. 11.0*42. B. 0*3. Penultimate wborl, 
height 0*13. Mouth, height 0*3, breadth 0*16. 

This species is very peculiar in the squareness of its outlines, 
arising from an oblique lateral compression. When the shell is 
laid on its face a very slight angulation at the middle of the mouth 
is the only thing which breaks the whole basal profile. It has a 
slight resemblance to the young of W. islandica, Gni., especially 
in the form of the spire ; hut is very obviously difierent, being 
more compressed, with a much broader and shorter base. 

6. Natica AMPHiAliA, n. sp. (dju(j&/aXos, sea-girt.) 

St. 169. July 10, 1874. Lat. 37° 84' S., long. 179° 22' E. 
N.E. from New Zealand. 700 fins. G-rey ooze. Bottom tem- 
perature 4(F E., , , 

Thick, depressedly globose, with a small scalar, rather 
elevated spire, and a narrow obliquely pointed base ; pale yellow, 
umbilicated. Longitudinals— -there are many fine 

close-set lines of growth. Spirals— there are a few fainu traces 
of obsolete lines and furrows ; there is a slight angulation round 
the mouth of the umbilical pore. Colour h slightly brownish 
yellow, but is pure porcellanous white below the epidermis, which is 
thin, slightly puckered, smooth, not glossy, persistent. Spire short, 
but abrupt and scalar, Ape^e seemingly rather large, but abraded, 
WJiorU 4<-~5, narrow, flatly rounded, of gradual increase to the last, 
which is disproportionately large, especially toward the mouth, 
Suture strong, slightly channelled, almost quite horizontal. Mouth 
large, oval, very little oblique, and rather straight, scarcely pointed 
above; it is more than two thirds of the whole height. Outer 
% sharp, but strong, patulous throughout. Inner Up straightisb, 
but slightly concave in its whole length; it is expanded on the 
labial callus, w^hich is thick, but has no labial nor umbilical pad ; 
the front of the pillar is thickened and flattened back on the very 
indistinct circumumhilicai carina. lUndilicus is a mther coarse, 
pervious, smallish round hole, hardly encroached on at all by the 
inner lip. membranaceous, thiimish, of ,a yellow colour, 

with a dark-maroon outer edge which does not quite coil in to the 
centre. H, 0*27. B. 0*25. Penultimate whorl, height 0*07*. 

,, Mouth, height 0‘21, breadth '0T7. 

This species combines a flattened globose form with a pro- 
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mineiit pointed base and a small raised scalar spire, in a way 
that is yerj peculiar, so mueli so, indeed, that it almost recalls an 
Am^Mbola, temds, Grray, in particular, has features of re«- 
semblance. It very slightly resembles JSf, nam^ Mbiler, from 
Greenland; but the body-whorl is more depressed, the spire is 
more exserted, and the umbilicus is not closed, as in that species, 

7. K*atica leptaeea, n. sp. (XewTcCkeos, delicate.) 

St, 28, March 15, 1878. Lat, 18^ 24' N., long, 63'^ 28' V. 
Off Sombrero Island, St. Thomas, Danish "West Indies. 450 fms, 
Q-loligerina-ooze. 

Blielh — Delicate, depressediy globose; spire slightly scalar, 
but with a flat round apex, thin, smooth and glossy, iyory-white, 
umhilicated, Bculgture, Longitudinals — ^yery delicate hair-like 
lines of growth. Spirals — the whole surface is coyered with very 
faint, minute, and superficial lines and furrow^s, complicated with 
sharper wavy microscopic scratches ; the two so run into one 
another that it is difficult to say how far they are distinct, only 
they are so. Golour uniform ivory-white. JEpidermis: none 
visible, ^pire rmes in a series of rounded steps from the inferior 
whorls. Ape^ large, but depressediy rounded. Whorls 4| ; the 
first 1| are embryonic, tumid, and equably rounded, of rather rapid 
increase. Suture very little oblique, slightly channelled. Mouth very 
oblique, roundly oval to circular, with a flattening of the left side ; 
its height is rather more than five sevenths of the whole height. 
Outer Up open and well rounded throughout its whole sweep ; its 
edge is thin. Inner Up is flatly curved ; it spreads thinly across 
the body, is thinly reverted on the umbilicus, which it narrows 
but does not close, retreating at this point gradually to the pillar, 
where it is slightly nicked by the intraumbilieal furrow ; below 
this it is a little thickened and reverted throughout the length of 
the pillar. UmUUcus, which is small and funnel-shaped at its 
mouth, is not defined by any carina ; within it is a slight furrow; 
it is half covered by the reverted lip, and contracts at once to a 
mere pore. H. 0'85. B. 0*88. Penultimate whorl, height 0*11. 
Mouth, height 0*26, breadth 0*2. 

This species resembles some of the more flattened forms of the 
young of If . ^’orb. ; but than that specm^ this is less 

globose, more depressed, with a higher, shorter, blunter spire, the 
apex: of which has much coarser whorls; the mouth is much 
larger,' more circular, wnd^ is not : obliquely, turned in under, .the. 



262 


RET, R. BOOa WATS03Sr OK THE, 


base of tlie bodj^wlioii, as if coinparatwely is in iV'^ Moniagui. 
Tlie 'auibilieiiSj too, is less open, and there is no trace of the 
umbilical pillar and superior furrow of that species. Than W, 
hulhosa^ Eve., this species is rounder in the mouth, higher in 
the spire, and opener in the umbilicus. 

8. Eatiga xaktha, n. sp. {lavBos^ yellow.) 

St. 150. Eeh. 2, 1874. Lat. 52° 4' S., long. 71° 22' E. Between 
Kerguelen and Heard Island. 150 fms. Eock, Bottom tem- 
perature 35°‘2. 

Bhell, — Strongish, conically globose, slightly pointed below at 
the base of the month, glossy, bright yellow, but whitish around 
the umbilicus, which is a mere cleft. Sculj^tim. Longitudinals 
—there are very slight, rather unequal, hair-like lines of growth. 
Spirals— the surface is covered as usual with extremely faint 
superficial wavy lines and furrows, besides which is a system of 
still more superficial microscopic sharp straight scratches, which 
it is very difiB.cult to see at all. Colour porcellanous white 
under the brilliant yellow ejpidermis^ which is very thin, glossy 
and rather persistent. Spire high, but blunt at the top, which is 
somewhat eroded. large^ bluntly rounded. Whorls 

first one is large, and the shell increases very regularly ; they 
are tumid and regularly rounded, and rise high above the succeed- 
ing ones ; there is a slight and narrow swelling below the suture, 
witli a very slight and shallow compression of the shell below 
this s welling. Suiure channelled, but not broadly nor deeply so ; 
it is considerably and increasingly oblique. Mouth large, open, 
broadly oval, with a slight flattening of its curve on the left side ; 
its upper corner is very accurately rectangular. Outer open 
but not very patulous, is a most regular curve in its whole sweep, 
wHeli passes almost without change into the curve of the- pillar. 
Inner U_p is very slightly concave, till towards the front of the 
pillar it curves round to the right to meet the outer lip ; a very 
slight pad fills up the upper edge of the moiitb, a very thin 
transparent and straight-edged callus carries it across the body ; 
over the umbilicus it is slightly thickened and a good deal re- 
verted ; at the point of the pillar, where it becomes adherent, it is 
encroached on very slightly by a small furrow, which runs out of 
the umbilicus parallel to the pillar ; below this point the lip has a 
■ narrow, rounded, and expanded edge. H. 0*54. B. 0’47. Ben- 
.ultimate whorl, height' 0*23, • Mouth,, height 0*42, breadth" 0*8, 
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This PalmlifiaAik.Q forna resembles bo Wafica known to me= It is 
narrower, longer in the last whorl, and higher in the spire than the 
most exceptional forms of JT. affinU^ Gm., var. clausa, Brod. & Sow. 
Philippi, in Kilsfcer’s Mart. & Chem., rejaroduces pi. vii. 1, M. limbata, 
d*Orb., Patagonia, and pi. vii. 2, PF. isabelliana, d’Orb., from South 
America, which vaguely have somewhat of the same features, and 
his M.. tenim, pi. xiv. 3, has so too ; but these are species I do 
not remember to have seen, and none of the descriptions apply, 

9. N’atica-peasiha, n. sp. 

St. 149 m Jan. 19, 1874. Lat. 49° 32' S.,long. 70° E. Balfour 
Bay, Eoyal Sound, Kerguelen, 60 fms. Mud. 

St. 149 E. Jan. 20, 1874. Lat. 49° 28' S., long. 70° 13' E. 
Eoyal Sound, Kerguelen. 28 fms. Mud. 

;8/^5Z?.-“Conically globose, ratber high in tbe spire, with umbilicus 
closed, tbin, with a pale green roughisb epidermis. Sculpture, 
Longitudinals — there are on tbe lines of growth slight puckerings 
of the fibrous epidermis. Spirals — there are some slight, open, 
irregular, and unequal fiirrowings of the surface, with microscopic 
scratchings. Colour: a pale buff colour below the dull greenish epi" 
which is fibrous, tbin, easily rubbed through, but persistent. 
Spire more or less high, the whorls rising very considerably above 
each other in bigli rounded steps. Apea^ extremely large for the 
size of the shell but not prominent, being rounded, with the extreme 
tip sunk in and generally eroded. 5, of which about are 

embryonic; they are globose, and increase regularly and slowly. 
Suture very slightly channelled, straight, but towards the 
end a little oblique. Mouth large, open, circularly oval, little 
oblique, right-angled above, fully rounded below, with a scarcely 
perceptible angulation towards the point of the pillar, slightly 
flattened on the inner lip ; its height is nearly seven ninths of the 
whole height. Outer lip — ^leaving the body-whorl at a right angle^ 
it sweeps round very fully and regularly to the pillar ; it is thin. 
ImeT. ' lip. a little hollowed, with, on the body, a very slight pro- 
jection; there is scarcely any pad at the upper corner of the 
mouth, and the callus is very thin on the body ; above and at the 
umbilicus it is thinly and somewhat broadly reverted, so as 
quite to conceal tbe opening or to leave at most a mere chink ; 
at the pillar it narrows, and there is at this point a slight trans- 
verse "angulation ; the pillar is the-' only part of' tbe, lip. '.which .is., at 
all;'thickenedj,,' and, that ' hut slightly''; ' the ndge ' is':,.,rounded" and 



264 


BET. B. BOOG WATSOK OK THE 


sligiitlj levelled back. Opercidtmz is membranaceous^ tbiUy with 
a distinct and slightly impressed suture, and scored with sharp 
radiating lines. li, 0‘64. B, 0*53. Penultimate whorl, height 
,0*15. Mouth, height 0*49, breadfch 0*47. 

M, globosa^ King, from the Straits of Magellan, is somewhat 
like this, but has a much more depressed spire and longer mouth. 
Prof. V, Martens was good enough to compare this species for me 
with his M grisea, and from that he says ‘^it difiers (1) by being 
considerably larger, (2) thinner, (3) penultimate whorl less pro- 
minent, (4) the last whorl, when seen from the dorsal side, is 
higher or longer relatively to the breadth, (5) the umbilicus is 
narrower ; I think, therefore, that it is a distinct species, and I see 
also no other in the Berlin collection which might be identical.’ * 

10, ISTatioa EABTinis, n. sp. ■ 

St.; 145. Bee. :27, 1873. .■ .. Bat. ■ 46‘^:43' .8., long, ; 38° 4V30'' 'E. 
Between Marion Island and Prince Edward Island. 50-150 fms. 
Cxrey.Band. 

St. 149 n. Jan. 19, 1874. Lat. 49° 32' S., long. 70° E. BaU 
four Bay, Eoyal Sound, Kerguelen. 60 fms. Mud. 

St. 150. Eeb. 2,1874. Lat. 52° 4' S., long. 7F 22' E. BeW^^ 
Kerguelen and Heard Island. 150 fms. Eock. Bottom, tem- 
perature 35°*2. 

Shell, — Globose, with a rather high spire and a somewhat 
elongated and pointed base, thin, with a delicate light-green epi- 
dermis; umbilicus closed, Smlptiire, Longitudinals— the lines 
of growth are fine, hair-like, close-set strim. Spirals— the sur- 
face is somewhat distinctly, though finely, scored with shallow 
farrows and faint lines, which are microscopically crimped ; below 
the suture the whorls are compressed by a broad very Bhallow 
furrow, the lower side of which is very doubtfully angulated. 
CJoZoMr porcellanous white under the delicate, slightly glossy 
epidermis, which is pale green, streaked on the lines of growth 
with darker green ; the umbilical pad, pillar, and inside are dead, 
white. JEpidermis is a thin, rather persistent smooth membrane. 
S^ire is rather high and conical, rather large, raised so 

that the extreme tip projects, but rounded though not fattened. 
Whorls 6 (of which the first 1| are embryonic) they are scarcely 
rounded between one suture and, the 'next, with, a' slight' and.; 
' marrow margin .below 'tbe^ suture,, then' very; slightly compressed ; 
''■.'the'.4ast'''is very,';large.and tnmid in proportion to there.st, .'which, 
„";proj:ect',Yery' 'little above, it.j they'.are of' slow and 'Very 'regular 
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increase to the last, which quite swallows up all the others, 
'Swtnre nearly horizontal, small, not at all impressed, hut very 
distinct, being slightly channelled, and being defined by the 
small margin and compi'ession of the whorl below it. Mot0i 
large but not very open, semicircular, oblique, almost right-angled 
above, roundedbelow ; the swell of thebody-whorl is just perceptible 
within ; its height is more than seven ninths of the whole height. 
Outer very regular all the way round, its edge is thin. Inner 
lip a little flesuous ; the upper corner of the mouth is filled up 
with a thinnish but broad pad, whose edge crosses the body in a 
slightly concave line ; below the umbilicus, which it completely 
covers, it is contracted in on the pillar, which is thickish, 
rounded, and towards the point levelled hack. Operculmn teB* 
taceous, scored with slightish radiating lines ; the spire is mem- 
branaceous, being left uncovered by the limy coat ; hut the one 
specimen which preserves the operculum is a young shell. 
H. 0*9. B. 0*75. Penultimate whorl, height 0*19. Mouth, 
height 0*73, breadth 0*52. 

This species so closely approaches W. affmu, Gmel. (=ir. 
clausa^ Brod. and Sow.), that I have hesitated very much to sepa- 
rate them, and have been glad to be strengthened in so doing by 
the opinion of Prof. v. Martens and of Mr. E. A. Smith. 
tilis m more globose, higher in the spire, longer and more pointed 
in the base, and less obliquely transverse in its outline ; its apex 
is larger and slightly more prominent. globoea^ Xing, from Ma- 

gellan, like this in form, is umbilicated and has a thin operculum. 

11. Natioa APOBA, n. sp. (d7ro/)os, impervious.) 

St. 191. Sept. 23,1874. Lat. 5^^ 4P S., long. 134^ 4' 3P' E. 
Off Arm Island. 800 fms. Mud. Bottom temperature S9°*5, 

SAe??.-— Conically globose, pointed on the base, with a pointed 
apex and a very slightly impressed suture ; smooth but not glossy, 
buff-coloured, with white pillar-lip ; umbilicus quite closed. 
Sculpture, Longitudinals — close-set, regular, hair-like lines of 
growth, which above near the suture are gathered into radiating 
puckers ; these are strongest on the upper whorls. Spirals — 
there are traces of very slight furrows and obsolete lines, which 
are somewhat stronger and more regular on the base. Colour : 
below the ruddyish-yellow epidermis the shell is porcellanous 
white.' Epidermis thin, finely fibrous, ■ persistent. ' rather ■ 

high and conical, its outline being' hardly broken by the rounding 
■of the whorls, and . the sinkingiu of the sutural lines. ' large, 
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but, being eroded, tbe extreme tip is mucb effaced* WliorU 5, 
verj little rounded, and, tbougli ffattened, not at all constricted 
below tbe suture. Suticre oblique, scarcely at all impressed, but 
yerj slightly channelled. Month very oblique from the front 
backwards, but in its own direction very straight in the line of 
the shell’s axis ; oval, pointed above, and there slightly narrowed, 
fully rounded below ; a considerable pad fills its upper corner ; it is 
over four fifths of the w^hole height of the shell. It is slightly con- 
tracted above, and is not very open below ; and is altogether rather 
small for the shell. Older lip is a little flattened above ; but from 
this forms a full round sweep. Inner lip slightly concave ; the 
moderate pad which fills the upper corner of the mouth is divided 
from the edge of the outer lip by an angular furrow, below wbich a 
slight tubercular swelling runs out with a slight downward direc- 
tion ; the pad spreads widely and thinly across the body, and covers 
the umbilicus so as to leave of it only a mere chink ; below this it 
narrows, but without any sudden contraction, to the somewhat 
thickened pillar, which is bevelled off to a narrow rounded edge, 
which is continued round on the base to meet the outer lip. 
H, 0*57. B. 0*45. Penultimate whorl, height 0'15. Mouth, 
height 0*41, breadth 0*3. 

This species belongs to the Ammcropsis group; but I know 
none with which to compare it. It is much higher and narrower 
than imperviaj Phil., from Magellan Straits. There is a 
species of Wafica from. St. 169, K.E. from New Zealand, 700 fms., 
which may perhaps be this species ; but it is in too bad condition 
for identification. 

Okiscia, Soto,^ 

, QkISCXA OITHxiB,A, nv sp. 

: St. 192. ' Sept. 26, 1874. ■■ , Lat. 5°' 49'15'B., long, 182*" 14^ 15' E. 
'KiTslauds, west of Papua. ■ 140 fathoms.. ', Mud., 

; : ^Wi.elL"-Harp-shap 0 d, being narrow' below, and 'b'roadish above ; 
',,it.'has':a' somewhat raised and sharp-pointed apex, and is .scored 
by many mucronated ribs and broad low spirals. .Sculpture. 
Longitudinals— on the last whorl (but the shell is not quite 
adult) are 17 rather, low,' flexuous, narrowish, rounded, ribs which 
are slightly" ■crested'on.lheir front side ; ' they 'are a little concave 
above,., almost. 'straight or very faintly convex for' tbe'.inost of,' their 
* I do not feel called on to disturb this well-known name in favour either 

,of'.'iycm5i4w;2, Linki 1807, or 'of M>nm,,Bolten, 17^8. ' 
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course, and retreat rather strongly so as to become horizontal as 
they die out on the pillar ; they are parted by shallow flat fur- 
rows of unequal breadth, but greater than that of the ribs ; 
oyer the whole surface, but especially in the furrows, are sharp 
puckeriiigs with finer folds between, and close-set, sharp, almost 
microscopic strige in the lines of growth ; on the upper whorls 
the ribs are fewer and sharper. Spirals — on the last whorl there 
are 13 broad, low, squarish, raised bands, which are narrower and 
sharper on the snout ; the first is at the suture; the second, a little 
remote, is narrower, but sharper than the rest ; this and the third 
rise on the longitudinal ribs to high, narrow, sharp spikes which 
are parallel to the axis of the shell ; the lower row of these is the 
larger, and they give the appearance of a shoulder : the spirals 
are most squarely prominent on the ribs, but are faintly continuous 
in the intervals ; they are parted by square furrows of the same 
breadth as themselves; the surface of the shell is also finely 
scratched : below the spiral bands is a broad low swelling which 
curves round the pillar it indicates the old canal, the former eon- 
cave lines of whose edge form strong scores across it. Colour pale 
buff, with faint chestnut mottlings, which are concentrated and 
darkened in two distinct deep-purple bands in the middle of the last 
whorl, with fainter traces of two more below and another above 
near the suture ; all these are vague in their limits. raised, 

conical, scalar. small, consisting of 3| embryonic whorls, 

which are polished, turbinated, and end in a fine, round, 
raised point ; they are slightly irideseent ; where they join the 
normal whorls there is indication of that thickening of the lip 
which is common in the embryonic shell of Whorls {on 

the nofc quite adult specimen) 8, exclusive of the embryonic wiorl ; 
they rise high and constrictedly on each previous whorl, of which 
they leave hut little ixncovered ; they are of very slow increase, 
the last is very little tumid, and that almost entirely abov'e, its 
greatest breadth being at the third spiral; still they are convex 
throughout till near the point of the base, when the contour-line 
is slightly hollowed in passing over to the prominent but not 
lengthened nor narrow snout. Muture is a fine, angularly im- 
pressed, irregular line, much disturbed by the huttress-like ribs. 
Motiili long and narrow (but immature), pure porcellaiious white 
within, but stained with the purple bands. Outer Kp leaves the 
body at a right angle, hut turns almost immediately to run parallel 
to the, axis, thus forming, a; short, narrow uanal ; fromthis' poiat'it; 
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ciiryes equably to the point of the shell, which is obliquely cut off 
upwards, forming' a broad open canal. , Inner Up spreads a little 
on the body in a porceilanous glaze, narrowing to a sharp point 
in front ; its direction is almost straight in an oblique direction 
to the extreme point, being only slightly concave in the middle. 
H. 1*6. B. 0*9. Penultimate whorl, height 0*14. Mouth, height 
1*37, breadth 0*32, 

In form and colour this is very like O. cancellata, Sow. ; but in 
sculpture it is different, haying the longitudinals much more nu- 
merous and the spirals much less sharp, especially less projecting 
at their intersection with the longitudinals ; the spire is much 
lower, the edge of the last whorl projects much less sharply, and 
the spiral at the shoulder does not project nearly so much as the 
first spiral below this point. In the upper whorls there is not 
the sharp reticulation as in O. cmcellata^ from the intersection 
of the spirals by the sharp longitudinals. In that species, too, 
the embryonic apex is quite different, being a coarse flattened 
blob, much larger, and haying at the outside only If whorls. 

O. grmidis, A. Ad is much rougher, the spirals are more nume- 
rousand higher, the spikes on the spire are not so strong, nor do 
they run parallel to the axis, and the apex has fewer whorls. 
0* Denisoni^ Eye., has all the spirals miicronated at their inter- 
section with the longitudinals. 

Tritok, Lam » 

TeITOK PHIEOMELiE, n. Sp. 

St. 135 c. Oct. 17, 1873. Lat. 37° 25' 30" S., long. 
12"^ 23' 30^^ "W. ISTightingale Island, Tristao da Gunha. 100- 
150 fills. Eock, shells. 

rather high narrow cone, with a contracted base and 
long reverted canal, two varices on the last whorl, and a thin 
bristly epidermis. Bculpture. Longitudinals— there are about 
18 straightish ribs on the last whorl, these are fewer in number 
on the earlier whorls ; they are rounded, a little prominent, and 
about half the width of the shallow depressions which part them ; 
relatively to these the varices (of which there is one on each two 
thirds of a whorl) are high and prominent, though narrow; 
the 'whole surface, ribs and interstices, is rather coarsely striated 
with finish rounded threads on the lines of growth. Spirals— 
the last whorl is encircled by 6. or ..7 rounded' spiral threads, which: 
on the longitudinals form blunt rounded tubercles, pretty equally 
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parted above, they are slightly more crowded on tlie base; the 
2iid, 8rd, and 4th feebly carinate the body- whorl ; between them 
lie 3 or 4 slighter rounded threads, which do not form tubercles 
on the ribs; below these on the base ai*e 6 other spirals, with a 
similar feebler spiral between them, while on the snout there 
are about 9 pretty equal, close-set, rounded threads which rim 
parallel with the open slit of the canal. Oolottr poreellanous 
white, wdth chestnut on the larger spiral threads. Upidermis of 
a pale ruddy brown, thin, rising along ail the spirals into distinct 
short, sharp bristles, which are set on small round tubercles. 
Spire high and rather narrow, scalar, conical, but with its profile 
lines broken by the contracted suture. Apea? consists of four 
polished, but spirally threaded, white, turbinated whorls, of which 
the first is extremely small and somewhat immersed. Whorls 
8-9 in all ; they have a sloping flat shoulder to the second spiral, 
below which they are cylindrical and scarcely convex ; the 
last whorl is more tumid and rounded than the others, hut 
is very much and rapidly contracted to the rather small, 
longish, sharply conical, lop-sided, and reverted snout, which, 
viewed from above, projects to the left from the right side 
of the base. Suture interrupted by the ribs and scarcely at 
ail impressed, but strongly defined by the long sloping shoulder 
below it ; on the embryonic whorls it is slightly channelled. 

almost round, but a little angulated and slightly distorted ; 
a long, straight, and very narrow slit of a canal runs out of i t 
toward the left, neither narrowing nor widening from the place 
where it leaves the mouth ; its sinistral inclination seems to give 
the whole snout a turn to the left. Outer Up : its semicircular 
curve is a little flattened ; at the point of the mouth it turns 
quickly and runs quite straight to the point of the snout, where 
it is a little obliquely cut off; the edge is sharpish, but with a 
tendency round the mouth to become double, in the form of an 
outside and an inside lamella parted by a minute shallow furrow ; 
it is thickened outside by the slightly remote, narrowish, rounded, 
almost Bcrobiculated ^ varix, which on the snout loses definiteness 
and becomes doubtful; within it is thickened by a strong porcel- 
lanous milky-white varix, on which project 6 to S tuhercledike 
teeth, which are slightly elongated from within outwards ; this 

* I urn this ' word to ' reoaH' the' similar, though , stronger, feature ' in MneUa 
■ seroMeuiutorj h. 
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labral varix is entirely absent at tlie upper angle of the inoiltb. 
Inner Up : its curve cuts somewbat deeply into tlie body-wliorlj 
which it crosses as a tliinnisb, expanded, defined glaze ; down the 
pillar it is reverted, with a slightly detached and projecting edge ; 
towards the point of the mouth it is suddenly inverted so as to 
narrow and cover the canal, leaving behind it on the left a small 
shallow, angulated furrow whose labial side is scored with minute, 
blunt, interrupted lamellse : there are 4 tubercle-like teeth on the 
pillar, of which the highest is often a little remote from the rest, 
the lowest, close to the origin of the canal, is smallest ; the lip is 
plaited variously by the underlying spirals; near the upper 
corner is a single, rather obsolete tooth, which, like the rest, is a 
little elongated from within outwards. H. 1’15. B. 0‘6. Pen- 
ultimate whorl, height 0*26. Mouth, height 0*39, breadth 0*33. 
Canal, length 0*23, breadth 0“33, 

This is a very exceptional form, and there is nothing much 
resembling it for companson. It is narrower in the spire, less 
strongly ribbed longitudinaliy, with a shallower suture and much 
longer snout than T. Qii>opi, 'RYe»,=^ T. mperinumj Kienernec Lam., 
which in some features it recalls. It is something like the young 
of T. brasilianmy Gronld, from Bio de Janeiro; but in that 
species the longitudinal ribs are feebler, the spirals much 
stronger, and the anterior canal and the whole aspect of the 
mouth is very different. I have quoted this note made from the 
specimen thus named in the British Museum. I did not at that 
time remember that this species of Gould has been held to be 
identical (see Kobelt, ^ Jahrbiicher cl. I), mal. Ges/ 1878, p. 241) 
with T, partJienopiis^ v, Salis. If this identification be correct, I 
can hardly understand how I should have found it like the 
‘ Challenger ^ species, which suggests no resemblance to the spe- 
cies of V. Salis. 

Baneela, Lam, 

, EaHELLA BIJIEIVSIS, n. sp. 

. St. 173. July 24,: 1874.> ' Lat.. 19^:9' 35^' S., long. 179^ 41' ,50" ,E. 
."Piji. ' 315, fms.' ,Coi*al. 

■ Ovate, , turreted, conical, strong, .but not heavy, 'Wl,th a 

long, pillar, high, narrow, varices, 'and a superior ' row of pointed 
circular-'based tubercles of a dead ruddyish yellow, with a few 
chestnut',, spots ,and ,suffused but' paler ",patches. ■ , ' Sculpture, . Lon- 
gitudinals— there are high, narrow, alternate varices, which on the 
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earlier wliorls follow continuously, but rather lag behind their 
true place; on the body -whorl they are dislocated by being 
thrown considerably in front of it ; the last one does not extend 
to the snout; there are minute, not very continuous, uneven, 
longitudinal threads over the whole surface. Spirals — about a 
third of its height below the suture the last whorl is carinated at 
its periphery by a row of sharp, prominent, distant, round-based 
tubercles, which are hardly continuous nor set on a cord ; on the 
spire this row nearly bisects the whorls, but is a lifctle inferior: 
between this row and the suture there are placed alternately 3 fine 
tubercled threads and 2 tubercled cords, of which latter the upper 
is the stronger ; its tubercles and those of the thread above it 
at the suture tend to coalesce ; less than halfway below the peri- 
phery there is a row of smaller, less prominent, more numerous, 
pointed tubercles set on a cord ; halfway betw^een these two rows 
is a cord with close-set rounded tubercles having two threads 
below it and a thread and a fine tubercled cord above it, which 
last lies on the bases of the tubercles forming the peripherial 
carination. On the base are four tubercled cords, the first and 
second of which have a fine tubercled thread above them, and the 
fourth a similar thread below it defining the base of tbe pillar ; 
on the pillar there are 6 cords more or less tubercled, of which 3 
cover the snout, twm are on the underside, and one at the edge : 
there is little difference in the strength or arrangement of the 
spiral cords or tubercles above or below the periphery; they ail 
rise into very considerable prominence and sharpness in crossing 
the varices* The whole shell is covered by minute threads, which 
form loiots ■where they cross the rather weaker loBgitudinal 
threads, giving the surface somewhat of the texture of a fine file: 
Colour dead white, with a superficial ruddy-yellow tinge, which has 
a few lines and patches of deeper hue and a few spots of chest- 
nut. ^Epidermis: only a few traces of a very thin, smooth, mein- 
branaceous skin remain. Spire bigh^ narrow, and small, conical, 
somewhat scalar from tbe infrasutural shoulder, whose angularity 
breaks the conical outline. Apejo consists of 3 polished, turbi- 
natecl, ochraceous whorls whose tip is immersed* Whorls 8 to 9 in 
all, with a sloping flat shoulder, a carinated periphery, and a slight 
straight contraction from this point to the suture j the rounded base 
contracts q^uicMy on tbe left, bearing on this side a long, prominent, 
bent ' and' twisted pillar, which is'lost''on" the right side by theout- 
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ward sweep of the base, which advances very far forward, but 
leaves a short, square, projecting snout. Suitire distinct and 
deeply impressed, on the upper whorls slightly channelled. 
Mouth oval ; the upper canal is distinct, but neither long, wide, 
nor deep ; the lower canal is open and moderate in size ; but the 
whole snout is rather exceptionally square and prominent. 
Outer lip somewhat angular in its course, thin, prominent beyond 
tbe varix, patulous internally, but externally scarcely at all re- 
flected ; it is thickened within, and has very near its edge teeth in 
groups of 3, 2, 2, 3, so placed as to avoid the longer spirals of the 
external sculpture. Inner lip spreads somewhat thinly and with 
a slightly disconnected edge across the body, it then runs straight 
down the middle of the pillar : at the top of the mouth a long, 
somewhat subdivided, and upward-curved tooth defines the canal; 
below this there are about 9 not very definite teeth on the body * 
below the last of these is a wider break, and below this on the 
pillar are about 6 more, rather strong at first, hut steadily becoming 
smaller ; parallel to the edge the reverted flap of the lip is pro- 
minent below the callus glaze, and finally stands out beyond this 
glaze as a margin to the canal. H. 2*1. B. l*4d<. Penultimate 
whorl, height 0*45. Mouth, height to point of canal 1*2, breadth 
from edge of callus 0*7. 

This species, better than any I know, forms a link between the 
erumeua and granifera groupjs of Ranella* It is very near M. no^ 
hilis, Rve. ; but the form there is much broader and the system 
of tubercles quite different. M. q^??«>,Brod.,is very like ; but in 
that the form is much more regularly conical, the suture, so far 
from being impressed, is run up ou the preceding whorl, the 
varices run down in straight regular succession, the apex is 
ruddy purple, and the pillar is much shorter, thickei*, and re- 
flected. B. ponder om, Eve*, has near affinities in arrangement of 
tubercles and teeth of outer lip, but is larger in form and quite 
different in colour and texture. E. rana^ L., has a much sharper 
apex, a much squatter form, and much more pointed tubercles. 
Than livida^ Eeeve, the * Cliallenger ’ species is much shorter, 
thinner, more tubercle d, its suture is more impressed, and its 
pillar longer and straighter. Than B, mlgranosa, Beck, it is a 
much less compact form, the spire being higher and smaller, the 
base and suture much more contracted ; the body- whorl is in all 
ways ■■ much .smaller' and shorter^ but broader' in proportion to 
height. 
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Nassaeia, Idnh 

I^ASSAHIA AMBOYljrElfSIS, h. sp. 

Oct. 0j 1874. A.mboyiia» 15-25 fms.-. 

Shell'— conical, pointed, Tariced, brown-banded, a 
Tery contracted base, witb a short, recuiwed, and gomewbafc 
twisted snout. Bmlphire. Longitudinals— there are on each 
whorl 11 or 12 (on the earliest about 10), strong, promi- 
nent, *vvell“de£ned, rounded, curved, and sinistrally inclined 
ribs, of wliicli about 2 on each whorl are stronger than the 
rest; these ribs extend to the base of the snout, and swell 
up ower, bnt are interrupted by, the suture which at top of 
whorls cuts tbeiu off; they run with a sinistral twist down 
tbe spire; the rather deep interstices are fully broader than 
the ribs i besides these, the whole surface is roughened with 
slight unequal lines of growth, which are most distinct on the 
earlier wboiis. Spirals — the surface is beset with unequal 
threads, o£ which about 6 on the body and 4 on the base are 
stronger and more prominent than the rest; the two in tbe 
middle of the wlioiis are most so of all ; between these are 3, 
4, or 5 'uneqiialj raised, and sharpish round threads, especially 
prominent on the longitudinal ribs the hollows betw^een these 
are variable in width, deep^ and flat-bottomed, though sometimes 
fliledby another niinute thread ; these intervals are finely scored, 
while the threads are coarsely roughened and crumpled by the 
longitudinal lines of growth i besides these, the surface is finely 
fretted with microscopic spirals ; on the snout are about 10 
coarsish soiiiewliat crumpled threads, with minute sharp lines in 
their interstices. Colour tawny white, with abroadish, infrapeii- 
j)herial chestnut band and less continuous stains of the same up 
to the suture and on the base and snout. Spire' high tiirreted, 
conical, small and sharp at the point, with an almost continuouB 
outline in spite, of the deep suture.., Apea^ , broken, but 

evidently consisting of 2 or 8 polished, rounded, turbinated whorls. 
Whorls 9, exclusive of the’ embryonic whorl,' ventricose, rounded, 
of regular increase ; but the last' is somewdmt ' disproportionately 
large' > ■ tbe base is. rounded,: but .contracted aiidE little flattened 
toward- the' snout, whiclvis ample, but not large, both, as to'length " 
:and breadth, and advances straight in the axis of 'the 'Shell, but, 
'With a,dextraltwist: anda strong backward bend, on itself ' ':'Sutm^'e ' 
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is itseif invisible, but is veiy strongly defined by the deep uiidalated 
furrow, wiiicli at tlie top of tbe wborls sinks in bebincl tlie longi- 
tiiclmal ribs and cuts tbein off from tbe base of the preceding 
wborl. Ilotiili ovals rather small, deep, perpendicular, and very 
little oblique ; from its lower left corner rises a strong, deep, 
eijiial, slightly curved canal, whose direction is distinctly, but not 
strongly, to the left. Outer lij ) : its nearly semicircular curve is 
slightly flattened about the middle, and bags a little toward the 
lower outer corner ; at its upper corner it advances a good deal 
and rises a little on the body-whorl ; its sharp and contracted 
margin, which projects from the last and massive varix, is crenu- 
lated ; remote from the edge it is scored by 9 rather long, narrow, 
sharp “topped teeth, the first and two last of •which are stronger 
'than the rest ; the first is a little remote from the upper angle 
of the mouth, while the last is on the very edge of the canal. 
Inner lip spreads patuloiisly, but not broadly, on the body- 
Avhorl in a thin, defined, porcellanous layer j it runs straight 
down the pillar as a sharp projecting edge; it is scored within 
hy about 9 teeth, o£ which the first is short and strong, the 
second long and strong, the third and fourth long and weak, the 
fifth, sixth, and seventh short and weak, while the eighth and 
ninth are strong and coil round the point of the pillar. On the 
left side of the canal are 4 or. 5 tubercles. II. ' 1*37. B, 0'84 
Penultimate whorl, height 0*26. Mouth, height (exclusive of 
canal) 0*4,9, breadth 0*3. Length of canal 0*29, breadth 0*07. 

This species has much resemblance to iV. aeummata^ Eve., hut 
is shorter, squatter, coarser, with more ribs, is deeper in suture ; 
the canal is shorter, more recurved, and more ti,visted» 

Jfotes on British 'Tunicata, with Descriptions of new Bpecies. 

' I. Ascidiidiu. ■ By W. A.- Heebman, D.Sc. Edinh. '■ 

' [Communicated by Sir Wy?ille Tbomson, F.L.S.] 

[Bead December 2, 18S0.] 

(PnATEsXIY.-XIX.) 

The family Aseldiidoa, comprises those .'Simple Aseidians which 
have a six-, ''Seven-, o'r, more 'generally, an eight-lohed branchial 
. aperture and a .six-lobed atrial 'aperture, the "principal additional 
" characters being body 'sessile^ attached;,' tentacles simple, ^ fill- 
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form ; brancliial sac not folded and Baving internal longitudinal 
Bars. Excluding tlie genera Glielyosoma and Bliodosoma {OJirev- 
reidmSf Lac.-Dntli.), which have not been found in our seas, the 
faniilV; as represented by British species, corresponds to Asoiim 
as used by Eorbes ^ British Mollusca’ &c.)j and include>s the three 
modern genera Ascidia^ and Corella, the first and third con- 
taining each several, and Ascidia a large nniiiber of species. Ciona 
and Gorella have a series of ianguets along the dorsal edge of the 
branchial sac, while Ascidia has a continuous lamina; Giona and 
Ascidia have the stigmata of the branchial sac straight, wdiile those 
of Gorella are curved. In addition to these and some other less 
important points, the three genera differ in the course and posi- 
tion of the alimentary canal from the oesophageal opening onwards ; 
in Giona (woodcut, fig. 1) it extends beyond the branchial sac 
posteriorly, while in the other two genera it lies alongside the 
branchial sac, on the right side in Gorella (woodcut, fig. 2), and 
on the left in Ascidia (woodcnt, fig. 3). 

Alder first, in 1863 (Ann. & Mag. 'Nat Hist. ser. 3, voL xi* 
p. 158), pointed out that the intestine in Gorella (then Ascidia) 
jparaUelogrammct^ after leaving the stomach, turned posteriorly"^', 
and not anteriorly as in Ascidia. This peculiarity, how’ever, does 
not affect the relation of the intestine to the ha3mal system ; in 
both cases the curve is away from the heart. Ilaneock, in cha- 
racterizing' (Ann. <&-Mag. Hat. Hist. ser. 4, voL vi. .p'. 362, 
1870), after describing the course of the alimentary canal, stated 
that it was very differently disposed from that of Ascidia^ and 
that the heart occupied a different position. The latter part of 
this statement re^^iiires modification, for although the absolute 
position of the heart is changed, its position relatively to the 
intestine is not affected, as may be seen in the following 
diagrams (woodcuts, p. 276).' 

■ Giona (fig.. 1) shows the simplest and probablj* the typical 
condition in which the intestinal loop (i) is completely posterior 
to the braiieliial sac (br\ the oesophagus and, stomach descending' 
on ■ the' do'rsal side, and the intestine ascending (for a time), on 
the' ventral: 'side. Here, the, heart, 'being always in coimex'ion 
w,'ith'the'' s'tomachy.is dorsal, and' 'the intestiue lies ventrally,' and 
anteriorly 'to it. , ■ ■ 

:" * ■ The branchial ape^rtoe is, '.^‘anterior,”' ' and" the ,. oral , 'lamina , or, 'iaiigiiets 

dorsal ft Hancock e.onsklerecl 'the, emlostyle dorsal., , 
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Diagrams sbojmg course of the alimentary canal : fig. 1 , in Ciom, fig. 2 in 
mA , fig. d in Ascuha. a, cesophagus ; st, stomach ; i, flosure of ’in- 
testnie ; a rectum ; &•, branchial sac : h, heart. 


.. 7® “77 1 *- fixed, draw the intes- 

tinal Iwp direetljr anteriorly until the whole alimentary canal 
IS on the Zey^ side of the Branchial sac/ we. get the relation of 
parts characteristic of Ascidia^ as shown in fig. 3, The heart 

i s antenoily, and is in its entire extent anterior to the heart 

diwTh “ ao«, and again 

draw the intestinal loop forwards, but this time to the rJ{ of 

the hranchial sac, we produce the configuration shown in i 2 
and ehiiractenstic or^aZfe Here the heart, haying remaLd 
on the stomach-wall, has become anterior to the intestine, and is 
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Oil iieitlier dorsal nor ventral edge, while the intestine, though 
still eiirving awaj from the heart, turns posteriorly instead of 
anteriorly. 

We thus see that it is possible, by a simple change in the re^ 
latioii of the alimentary canal to the branchial sac, to get the very 
different arrangements of the viscera found in the genera Corella 
and Ascidia from the simpler and somewhat intermediate condi^ 
tion wliicli obtains in Giona. This explanation also accounts for 
the curious position of the heart in Corella, and shows that it m 
merely a consequence of the change in the disposition of th© 
intestine. 

Some of our British species of Ascidia require examination ; 
several have been described under different names by different 
authors, and many have never been sufficiently characterized — a 
full description requiring, according to our modern ideas, an 
account of the condition of the branchial sac, dorsal lamina, and 
other internal organs, as well as of the external appearance. 

The new species have been dredged, during the last three 
summers, on the west coast of Scotland, in Loch Long (Clyde), anc] 
in Lamlash Bay, Arran. 


Ascibia iiArA, n. sp. (Plate XIT. figs. 1-3.) 

Ma^ternal appearanGe.--Slm-pe roughly oblong, anterior endnar** 
rowest ; flattened laterally ; nearly erect; posterior end rounded; 
ventral edge convex ; dorsal edge with a large rounded projection 
near the middle. Attached by a small oblong area at the ventral 
edge of the posterior end of the left side. Branchial aperture 
terminal or nearly so, sessile, not conspicuous ; atrial aperture 
about halfway down, placed at the summit of the projection on 
tlie dorsal edge, not conspicuous, lobes rather indistinct. Surface 
smootb, but cut up by faint creases, most of which are longitu- 
dinal and on the upper (right) side ; a few SerimlcB &c. adhering 
towards the posterior end. Colour yellowish grey, light at 
anterior end, and brownish towards posterior end and on lower 
(left) side. Length 9*2 eentims., breadth 5*1 centims. 

Test rather thin, tliickish on the up>per surface, and especially 
at the area of attachment. Yessels well-developed and conspi- 
' cnous on the ' inner surface ; trunks enter near the middle of . the,, ■ 
ventral edge, 

"■ moderately developed;, , musculature ' strong ' on.'"' the 
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riglit fciiclej especially in tlie centre, wliere tlie bands attain a 
thiciness of *5 millim. ; spliinctcrs not partieiikrlj strong. 
Mantle very tbin on visceral (left) side; no iiiiiscle»bands. liQ 
ocelli visible (spirit specimen). ■ 

Brciitchial sac large, extending beyond tlie viscera posteriorly, 
longitiidinally plicated. Transverse vessels wide and rather 
close, all one size. Mesbes nearly square, the transverse extent 
being generally sliglitly tbe greater, witli large papillae at the 
angles, and slight!}^ smaller intermediate ones on the inconspicu- 
ous internal longitudinal bars. Stigmata oblong, rather short, 
six to eight in a mesh. All tbe larger vessels bear, on tbeir outer 
(atrial) sides, short, more or less spine-like projections. 

BorsaJ lamina rather narrow, ribbed transversely, margin 
slightly pectinated. On tbe right side of tbe braiicbial sac near 
tbe dorsal lamina, and a little above tbe cesopbageal opening, 
there is an ovabslitl’5 centim. long ;■ -externally it opens just' inside 
tbe atrial aperture. 

Tentacles few (16 to 20), distant, and rather small, bliform. 

Olfactory Mercle of moderate size, irregular in shape, right 
bom rolled oiitxvards and left horn inwards. 

Fw^’rr/.—Stoiiiach large, thick-walled. Intestine wdtli a broad 
typblosole projecting from the upper (inner) side. Ovary and 
testis placed in the loop. ' , ^ 

Zoealii^/. Upper end of Loch Long, 5 to 10 fathoms. 

This species externally bears considerable resemblance to 
Ascidia mentiila ; it differs from it chiefly in the character of the 
branchial sac, the tentacles, and tbe olfactory tubercle (see 
Plate XIY. fig, 3). ' 

Ascidia nnsiroEMis, n. sp. (Plate XXV. figs. 4-6.) ' 

Mxtemal a^ypearmce . — Shape elongate-elliptical, .flattened late- 
rally both ; ends narrow, anterior, almost pointed, posterior 
,niore .obtuse ; dorsal . edge rather 'm.ore convex , tlian • ventral.. 
Attached by .a smallarea on. the left side two thirds ^ of the, w^ay 
■down. . .Branchial aperture 'terminal and, median,, almost sessile ; 
atrial, on .right,' side halfway, between; med'lan line and" dorsal 
margin, fully halfway do'wn, 'sessile; lobes of both, .rather in- 
distinct... ■ Surface smooth, fewLaint mostly longitudinal creases 
on .the right ' side. ■ Colour 'light yellowish grey, hyaline at the 
edges.' Length, 6-5 eentims., breadth -3 centims. 

' ' Test rather '.thickj hyaline, transparent,; vessels: just visible.,-.. 
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Mmiile moderately imiscular on the right side. 

Branchial- sac extending beyond the Adscera posteriorly, longi- 
tndiiially plicated (in some x^arts not at all strongly) ; meshes 
square or slightly elongated transverselyj with stout papillm at 
the corners, and smaller intermediate more conical ones, Btig™ 
niata short, generally OYal or elliptical, three in a iiiesli. 

Dorsal lamina, narrow, ribbed transversely, margin bluntly 
denticulated. 

Tentacles small and distant, 25 to 80 in iiiiinber, large and 
small alternately. 

Olfactory tiibereh almost quadrangular in outline; both horns 
coiled imvards. 

Merve ganglion oblong, narrow, placed nearer the atrial than 
the branchial aperture. 

Locality, 'Upper end of Loch Long, 5 to 10 fathoms. , 

This s|)ecies is evidently allied to Ascklia mentida. 

One of the three specimens is a sinistra! inclmdiial. The area 
of attachment is on the right side, and the atrial aperture, is on 
the left. Internally, the branchial sac is placed to the left of 
the viscera, so that, on opening the branchial sac from the nide 
opposite the viscera, the anterior end being uppermost, the dorsal 
lamina is seen on the right hand and the endostyle on the left, 
the reverse of the iisiiaT arrangement, .■ 

Ascidia YiBOmEA,' 0. M Milller. . , (Plate XT. figs. 1, 2.) 

Ascidia vlrginea, 0. F, Mliller^ Prodronius^ p, 225, no, 2732 (177d)j 
ZooL Dmi. Anl. ii. p. 12, tab. 49. fig. 4 (1780), 

Asciilia opalina, MacGillivrmj, MolL Aberdeen , p. 312 (1843), 

Ascidia pwniim, , 3IoIL Aberdeen j p. 312 (1843); non 

Mliller, Zool Ban, 

Ascidia sordida, Alder, Cat, Mar, Molt, Nortkumh, fy Biirham, in Trans, ^ 
Tpnes, Nat, F, C, vol. i, i). 199 {\d>50), 

Ascidia virginea, Aider, Cat. Mar, Moll. Northumb. ^^TJnrhmn, in Trans, 
Tt/nes. Nat. F. C. voi, i. p. 200 (1850). 

■ : ■ Ascidia virginea, Forbes Hanley, Brit. Moll. voi. i, p.' 33 (1853). , 
Ascidia sorduhu Dorhes <5* Hanley, BrU. BIolL voL ii. p.' 372,(1853). 
Ascidia Aorgiiiea, Norman, BIoll. of the Firth of Clyde, Zoologist, Yoh xv. 
P.570B (1857). ^ ■■■" 

Asridk' virginea, ' CrrttSc, Die Insel Lnssln nncl .ihre Meeresfmma, p. 53' 
(Breslan, 1864), ' „ 

, ■ Ascidia sonliia, Hancock, Amt, §' FJiys, of Tm., Jo'urn. Linn. SoG, Zool. 

. voi. 'ix,,p, 309(1868), 
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Plmllusia Yirginea, Kupffers JahresbericMe d. Komm, z, Untersuch d 
deutsch. Ileere in Kiek Tunicata, p. 210 (1874). 

Ascidia sordida, Macintosh^ Marine Fauna of &'t, Andrew, p, 55 
(1875), 

Ascidia virginea, Heller, UniersucJi. iu d, Tun, d> Adriat. u. Miftelm, 
ii. Abtli., p, 7 (1875). 

Pliallusia virginea, Trcmstedt, Oversigto, d.f Danmark, ^'0,,Asc, 
p. 45, in Vid. Medd, Nat, For,, Kjobenliavn (1880), 

M, Traiistedtj in a paper piiblislied last summer, on tlie 
Simple Aseidians from the coast of Denmark &c,, has placed 
Ascidia. sordida of Alder and Hancock as a synonym of Ascidia 
virgineci. In this I quite agree with him. A comparison of the 
descriptions of At, sordida hy Alder and of A. virginea by Kupffer 
and Heller leaves no room to doubt that they are the same species. 
It is rather curious, however, that Alder should have both names 
in bis catalogue; he does not in his description of A. sordida^ 
as a new species, refer to A. virginea at all. ■ 

A few points in regard to the characteristics of the species 
still require to be discussed. The external appearance has been 
fully described, especially by Alder and Heller. In regard to the 
braneliial sac, the absence of papillm (see PL XT. fig. 1) has been 
noticed by Alder, I^upffer, and Traustedt, while Heller states 
that the internal longitudinal bars are provided with small three- 
cornered papillm. I have hgured (PI. XT. %. 2) a small portion 
of the branchial sac seen from the outside, to show the appear- 
ance presented b}^ the longitudinal plication. The dorsal fold 
is ahvays described as ribbed transversely and smooth-edged. In 
specimens from the Pirth of Portli, however, where what wms 
described by Alder as Ascidia sordida is very common in 4 and 
5 fathoms, tlie margin is slightly but distinctly toothed, there 
being several smaller denticulations ' between each pair of larger 
ones, which, are opposite the ends of 'the ribs; "The tentacles 
are described as being closely packed ^and about fifty in number. 
This iS' considerably under what I have observed, which has 
generally been about ninety; they' are rather slender,, and are of 
two sizes placed alternately, ■ 

■Ascidia, TBTOCATA, n. sp. (Plate XT. figs. 3-6.) ' 

■ , .EMerml ' appearanee , — Shape oblong, ' nearly ■ quadrangular,, 
.'flattened , laterally.; anterior end 'truncated, slightly narrower 
than the almost, straight posterior' end;, dorsal 'and ■ventor''edg,eS', 
nearly 'Straight .and . parallel.' Attached by a narrow' trans vers,© 
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area at the left side of the posterior end. Apertures hotli on 
right side ; branchial terminal^ placed at the dorsal estreiiiitj of 
the anterior endj and turned dorsally ; atrial close to tlie ■bran- 
chial, and directly posterior to it, being on the right side^ close to 
the dorsal edge, and about one fifth of the way down. Eotb 
apertures slightly projecting, tubular, rather wide ; atrial more 
distinctly and regularly lohed than branchial. Surface joagli 
and ii’regular, especially on the posterior half of the right side. 
Several foreign bodies adhering at the base, and some specimens 
of Modiolaria marmorata imbedded in tlie anterior half of tlie 
right side. Lobes of apertures finely ecMnated. Colour yellowish, 
grey to dark brown. Length 6*8 centims., breadth 4 centinis. 

Test moderately thick, tough ; inner surface smooth, with a 
bluish tinge j no vessels visible. 

Mantle well developed ; muscle-bands strong, but rather distant 
on the right side and round the edges of the left 5 entirely wmting* 
over the visceral mass, where the mantle is membranous. 

Branchial sac longitudinally plicated; every third or fourth 
transverse vessel larger and more muscular than the intermediate 
ones. Internal longitudinal bars well marked, borne on long 
curved ducts, and bearing very small papillae, which luerely forai 
slight thickenings at the angles of the meshes. Meshes rather 
elongated transversely; stigmata short, elongate-elliptical, six to 
eight in a mesh.' 

Dorsal lamina broad, ribbed transversely, and slightly pecti- 
nated at the margin. 

Tentacles rather large and strong, B2 in number, longer nncl 
shorter' alternating. 

Olfactorif tiilerele regular, broadly lieart-shaped ; both horns 
coiled inwards. 

'Tiscera reaching as far posteriorly as the base of the branchial 
sac. 

Locality. Upper end of Loch Long, 5 to 10 fathoms. 

This species is probably allied to A, viryinea, 

Ascidia aspeesa, 0. J! Alilller , , (Plate XVL figs 1-3.) 

Ascidia.aspersa, O. F. Muller, Prodrotms, p. 225. no. 2728 (177^),; 
Zooh Ban. ii. p. 33, tab. 65. fig. 2 (1780). 

Ascidia mamillaris,' Dcl/e CMaje, Me7n, degli amn, di.NupoU,' vol, ii, 
p. 197, tab. xlv. fig. 14 (1823). 

Phaliusia ciistata, Risso, Hist, nat, d. prod dePBur, mirid t,iv. p. '276 

( 1826 ). ■ • • ■ ■ 
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Ascidia aspersa,, Forbes Manley ^ Bril;, Moll, voL i. p. 35 (1,853). 

A,scidi,!i cristata, Grube^ Ausfinrj nach Triesl p. (>5, tab* ii. iig, 8 
(185S), 

Ascidia piistuio.saj Alde'i% Ann, May, Nat, Hist, sei’. 3., vol. xi, p. '154 
(1B()3). 

Asciiliji aeiileata^ AldeV) Am, 4' May, Nat, Hist, scr.3j, vol. xi. p. loli 
(1863). 

Asc,idia ci’isfcata., Grabe^ Die Insel Lussln mid Hire Meeresfcmna^ p, 53 
(1864). ‘ ■ 

Ascidia, aspei’so.* Alder, HehrkL Invert,, Brit, Assoc. Rep, for 186(b p.207 
(1867). 

|■^hallllsia pustulosii^ Kupffer^ Jahreslerlclite d. Koimn, z. UntersucJi, d, 
deiilsch, Meereinluel, Tmi, p. 213 (1374). 

Asc3idia cristataj Heller ^ Untersiichmgen U. d. Tim, Adriat, u, Mitiehn. 

' 1 AMli. p, 16/i\if,A6. ' ' 

Phalliisia aspersaj' Oversiyt o. cl f, Dxn/mrk Aso^ simp, 

p. 43 (1880). 

This specie S' varies somewhat iaexteraal appearance according 
to its age, and there can he no douht that Adder’s ,4. puslwlosa and 
A, amdeala.MQ'immly the old and ■ jo.nng stages, , G-riihe siiggea.ts ■ ' 
that Delle J.scdcUa is a young specimen of this 

species; and the figure certainly closely resembles some small 
specimens of A. aculeata f com Lamlasli Eay. llelier gives, under 
the name of A. cristata, an excellent account of this species ; it 
lias also l,)ceii well described as ^lialhma imskdosa by Kiipifor, 
and as Aseldia aspersa by Transtech ; in some of the internal cha- 
racters^ however, there is a certain want of agreement between 
the yariotis descriptions. In regard to the branchial sac, Alder 
says ihixi A, imstnlosa; h.as small papillm, and A, cundmta lias 
'.’papithB a'lui c]li;ptical stigmata, Heller’s description of tlie bran- 
,'dilal' sac is good; he refers to' the loxigitndiTial plication" (lilce 
tliat ill iho long (miiiiccting'diict-B,, ami the very 

small pajiiiim ivnplFor, sirmigo to say, mentions long papillm,. 
equalling in length the breadtli of the meshes ; he rnay have com 
fused thorn witii the long eonncctiug (iucts. In, all the speeiiiiens 
V'T, hava'.'pxanained (from Lamlasli' Bay and 'Loch Jjong) tlie papillce 
were very small, and, except when seen in ])rolilc, appeared as 
mere thlckeiiingB of the internal longitudinal bars ; the meshes 
were small and nearly square, containing each 'fo'ur to si'x ratlier 
short stigmata (Bl. XVI* fig. 1). 

The dorsal lamina, correctly described by IXellcr, is transversely 
ribbed, and has the margin finely^ but irregularly doutioiilatod. 
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(PI. XVI. fig. 2). iilder states that it is smootlij and IliipfFer 
and Transtedt mention the ribs, hut refer to the edge as smooth. 

The tentacles (PL XVI. fig. 3), which, in my specimens are small 
and slender, rather distantly j>laced, 32 in number, and of three 
sizes alternating (eight large-, eight niediimi-, and sixteen small- 
sized), are described by Alder in A. pustiilom as few and stout, 
while Kiiptfer and Transtedt say that they numher fifty or more ; 
their relative size and arrangement is not referred tp in any of 
the descriptions. 

AsciniA TEiAKCfULAEis, 23. sp. (Plate XVI. figs. 4-7.) 

Mxi&mal appearance , — Shape triangular, not compressed ; an- 
terior end narroiv, forming a rounded point ; posterior end wide, 
straight, elongated dorso-ventrally ; ventral edge almost straight, 
dorsal sloping backwards to join the rounded dorsal edge of the 
posterior end. Attached by the entire extent of the posterior 
end, and the ventral half of the posterior end of the right side. 
Branchial aperture terminal, sessile ; lobes regular and distinct, 
but not projeeting; atrial aperture on dorsal edge, one third of 
the way down, slightly projecting, directed dorsally and poste- 
riorly. Siirfiice prickly, covered with minute pointed projections 
all overj except on the centre of the left side, and at the anterior 
end ' Tound , the branchial ■ apei'ture.- Colour , light' grey ; w^-he}! 
living ..the .apertures, were ..slightly, pink.- Bengfcli 2*3 centime., 
breadtli'.(at posterior end) 2 centims.,-. 

.rather, thin aiid. soft, but.m.oderately strong, transpare.nt. 
Course of intestine seen through distinctly from left side, 

Mantle delicate, adhering slightly 'to inner 'surface of test;.', 
musculature distinet but fine. 

BramJdal sac a little irregular, but not longitudinally plicated. 
The alternate transverse' vessels wider than the intermediate ones. 
Internal longitudinal bars distinct and strong, borne "on long 
ducts no papillm, Meshes almost syiare, containing ea.cli about 
six stigmata. ' 

Dorsal Imiim transversely ribbed ; inargin minutely , denticu- 
lated, three or four denticulations bet'wee'ii each . pair of ribs. . ' 

. Tentacles rather small and distant, 15 larger, and nearly the 
same.uiiimber of small "intermediate ones ;. in some : spaces the" 
intermediate' one is absent. ■ 

'■ . Olfactory iicierde irregularly lozenge -shaped, opening "ante- 
rior ; horns bent' in^,' but not coiled... 
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Viwera.-’-^^tom^hok distiuctj nearly globular; intestine ratlier 
long and narrow. 

ZO'CaUti/. Lamlash Bay, 10 fco 20 fatlionis. 

Tliis speoies comes near Ascidkt aspersa. In some parts of the 
branchial sac (PL XYI. fig. 6) there is an irregularity and want 
of continuity in the internal longitudinal bars ; the same condi-^ 
tion is seen frequently in Corellapamllelogrmnma. 

Ascidia scabba, 0. M MUler, (Plate XTI. fig. 8; Plate XTII. 
figs. 1-3.) 

Ascidia scabraj O.F. Muller, Prodromus, p. 225. no. 2726 (1776), AooL 
Dan, ii. p. 33, tab. 65, fig. 3 (1780); Forbes fy Hanley ^ Brit, Molh 
vol. i. p. 33 (1853). 

Phaliiisia scabra, Gnibe^ Die Insel Lussin §*c. p. 55 (1864). 

Ascidia scahra, Hancooh, Anat, and Phys, of Tun., Jotmi. Linn, Soc, 
Xooh vol. ix. p. 309 (1868). 

Ascidia scahra, Heller, TJntersuchungen iU d, Tm, Adriat* n, Mittelm, 
I Abth. p. 17, Taf. >i. fig. 13 (1874) . 

As far as I am aware only the external appearance of this 
species has been described ; the following will complete what is 
necessary for the proper definition of the species. 

Branchial sac longitudinally plicated ; transverse vessels usually 
all of the same size, occasionally, however, slighter intermediate 
ones are present for short distances. Internal longitudinal bars 
distinct, but having no papillse. Meshes usually transversely 
elongated, each containing about twelve stigmata. 

Dorsal lamina broad, ribbed transversely; margin finely but 
irregularly toothed, five to seven teeth between each pair of ribs. 

Tentacles of three lengths, lv8 long and rather slender, the 
same niimher of shorter intermediate ones, and about 36 very 
short ones, regularly disposed between the others. 

Olfactory ^ fuhercU' simply oval in outline, the opening at the 
anterior end ; horns not coiled. 

Ascidia scahra is allied to both A. aspersa and A, virgwa. I 
have ' figured (Plate XYII. fig. 3) a "Sinali part of the branchial 
sac of one of my specimens, to show the amount of irregularity 
which may occur,; it is seen ' from the outer side so as to. avoid 
the additional complication which the presence of the internal 
longitudinal bars would introduce. 

Asoiuia PATomf u. sp. ..(Plate XYII. figs. ,4-7.) , 

&terml appearance . — Shape elongate-elliptical ; anterior end 
narrow,' posterior rounded ; dorsal edge more convex than yea- 
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tral ; left side flat, rigBt sliglitly convex. Attached by posterior 
end of left side towards ventral edge ; tlie area of attacliment 
forms a well-marlied base, almost a short stalk, with the posterior 
margin slightly expanded. Both apertures on right side, sessile ; 
branchial almost terminal ; atrial about one fourth of the way 
down, near the dorsal edge. Surface smootb. Colour light yel- 
lowish grey. Length 6 eentims., breadth 3 centims. 

Test thin, hut tough ; vascular trunks enter in the lower third 
of the left side (at the anterior end of the base), and radiate over 
that side, where they are conspicuous. 

Mantle rather thin ; muscle-hands fine, but numerous. 

Branchial sac delicate, not longitudinally plicated; the alter- 
nate ti^ansverse vessels are stronger than the intermediate ones ; 
in some places, however, the latter are wanting. The internal 
longitudinal bars hear large curved papiilas, those at the intersec- 
tions with the slighter transverse vessels, or wLere these ought to 
be, smaller than the others. Meshes slightly longer transversely 
than vertically ; stigmata short and regular, six to eight in a 
mesh. 

Dorsal lamina closely ribbed transversely ; margin toothed, 
rather iiTegularly. 

Tentacles very niimerons, packed closely together, of at least 
three sizes, the smallest being very minute. 

Olfactory iiihercle simply ovate in outline, the opening anterior* 

Locality, Upper end of Loch Long, 5 fathoms. 

Eor this and a few of the other specimens I am indebted to 
my friend Mr. D. ISTo el Baton, B.Sc,,- to whom ■ this species m 
dedicated. 

Ascibia mumcata, Seller, (Plate XTIII. figs. 1, 2.) 

Ascidia miiricata, Heller^ Untersuclnmgen il d, Tmi, d. Adriat, u, Mit* 
tdm, I Abth. p. 13, Taf. iv. figs. 6-7 &Taf. v. fig. I (1874). 

This species, which was found by Heller, at Lesina,, I dredged 
twice in Lamlash Bay last September. The specimens were small, 
being only half the size of those from the Mediterranean, but 
agree well with the description and figures. Heller gives a full 
account of the external appearance ; hut for the internal charac- 
ters merely says that the form of the branchial sac, the' papilla, 
and the dorsal fold are like those of Ascidia mentula, I therefore 
add the following details' taken from .the; Scottish specimens* . ' 

Branchial sac not longitudinally plicated, ; 0 ,r' very, slightly, so,'; 
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transverse vessels all one size, ratter far apart. Internal ioiigi- 
tiidinal tars strong and numerous, tearing large irregularly 
sliaped pa-pillfe at the angles of the meshes, and smaller conical 
intermediately placed ones. Meshes having the vertical extent 
nearly twice as great as the horizontal, each containing two or 
three stigmata. 

Dorml rather broad, strongly ribbed transversely, margin 

plain. 

Tentacles rather large, placed close together, long and short 
alternately, about 12 of each size. 

OI/aGtoiy iiihercle simple, opening anterior, horns not coiled. 

Ascibia oeliq.ua, Alder. (Plate XYIII. %. B.) 

xiscidia ohliqiia, Alders Ann. §• Ilay. TIat. Hist. Srd ser. voL xl p. 154 
(1863). 

Ill the collection at the Xatiiral- History Eooms in the Edin- 
burgh, University there are two specimens of this species from 
Lofoten, 300 fathoms, identifled by Professor M. Sars ; they, 
agree perfectly Avitli Aider’s 

(Laiiila.sli). .Those, on the. other hand,.. described aiid^^i^d'by, 
Heller (XAtersucli. &c., 1 Abth. p. 13, Taf. iv. fig. 5) 
doubtedly a distinct species.. ■■■ 

Alder gives a good description of the external appearance; an 
account of a few points in the internal structure is still wanting. 

Brmieliial sac delicate, longitiidinall}’ plicated. Internal lon- 
gitudinal bars thin but distinct, bearing papilla) at the corners of 
the meshes ; these papilla) are rod-like in profile, but bear mem- 
branous expansions, which are seen in the lateral view. Meshes 
slightly longer vertically than transversely, each contaimiig^ about 
six elongated, regular stigmata.- 

Dorsal lamina transversely ribbed. . ■ - 

niimerous, slender. 

' /Olfmiorif tiihcrcle QmdidXe. 

' Ascidiabebeessa, Alder ^^Saneoeh, (Plate XYIII. , figs. 4?, 5.) 

Ascidia depressa, ' Alder y Catalogue of the Markie^ Mollmca xf' Worth- 
wnherkmd and Durham^ in Trans.Tynes. Nat. F, C. vol. i. p.'201 (1850); ■ 

" " Fo7'hes ',and Hanley ^ British Molluscus vol. ii. p, 373 (1853); AkUr, ■ 
Mehtid. Invert, Brit. Assoc. Rep. for 1866 , p. 208 (1867);, IMierf . 

". WnteTSuck.u. 'd. Tun. d. Adriat.u. Mittelm.! Ahtlhii.lbyT&f. y. do’s. 

' 10-12 (fTom Denhsch. d. k. Akad. d. ll%.s.:Bd. Axxiv., 'Wieii, :1874)' - 
^ ' MmlntoslisMafkicFaiim of 8t. Andirms's'^. 
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This species lias bbcIi a characteristic appearance that no ad- 
dition to Alder’s clescidption is necessarj. No account of its 
internal eliaracters, liowever, lias "been given— Alder merely 
saying Eraneliial sac finely reticulated, with tiibercules at the 
intersections,” and Heller giving no information beyond the 
external appearance. This being the case, the following notes on 
the condition of the branchial sac &c. are necessary to complete 
the description of the species. 

Branchial sac long and narrow, generally extending beyond 
the viscera posteriorly, longitudinally plicated ; transverse vessels 
all one size. Meshes square or slightly elongated transversely, 
with short blunt papilke at the corners, and smaller intermediate 
ones on the internal longitudinal bars. Stigmata elongate-ellip- 
tical, rather short, four oi" five in a mesh. 

Borml lamina strong, not. very wide, transversely ribbed ; 
margin provided wnth short teeth opposite the ends of tlie ribs 
and generally one or two smaller intermediate ones. 

and slightly curved, iiiuneroiis and 
closely placed, about 15 to 20 longer and >stoiiter, between each 
pair of which are one or two siiiali ones. 

Olfactory iuherch simple, oval in outline, with the opening at 
the anterior slightly narrower end. 

Vucera in a compact mass, occupying the posterior half of the 
left side of the branchial sac. 

Lomliiy, Attached to the under surfaces of large stones at 
extreme low water, near King’s Gross- Point, Lamlash- Bay. ' 

Ascidia imEBEiA, Alder. .(Plate 'XV III. figs. 6,-8 ; PlafeXIX. 
figs. 1-4.) 

Ascidia piebela, AIckr, Ann, c5* Blay. Bat, Hist. ser. 3, vol. ,xi. p. 155 

■ (1863)5 Alder, Eebrid, Invert., Brit. Assoc. Pep. -/o-r 18'66,' p. 207 
- (1867); JrlelUr, Uniersiicli. ii. d. Tun. Adriat. n. Miitehn. 1 Abtli. 

14, Taf.'-v. fig. 7 (1874). 

' " Thi's 'is a rather variable species, showing very different appear- 
anceS' according, to its position .and the objects to which it is 
'■'■attached 5 ', it also varies greatly in the am omit to, which, it is 
covered, by sand, shells,- and other" foreign - bodies. ' ' Aider,', says' 
',d*s,lightly covered with fragments 'of shell and sand at the attached 
''■■'end.” \ , S'G,iiie 'of ,iBy specimens from, Lamlash Bay have ' the, .soft 
'.diilhgreen , , test - ' 'emtirely e'xpos'ed, ''-while ' • others are ' eompl'etely : 
,' covered', even on the .'siphons 'in .some ■cases, by a, fine, .but, 'thick 
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coating of sand-graiiiBj and in others bj large pieces of shelly 
nulliporej and stones. Heller’s figure is fairly cliaracteristic ; in 
many of my specimensj however, the atrial siphon is directed 
more posteriorly than dorsally, and is not so prominent. 

I figure a specimen with the test removed (PL XIX. fig. 1), 
to show the elongated atrial siphon. 

The characters of the internal organs are as follows 

Brafichial sac oblong, not longitudinally plicated, or only very 
slightly so. Transverse vessels stout, all the same size. Internal 
longitudinal bars conspicuous, bearing large papillas at the angles 
of the meshes, and smaller, more conical intermediate ones ; these 
latter are absent in a few of the meshes. Meshes slightly longer 
vertically than transversely, each containing three to five rather 
short stigmata. 

Dorsal Immm transversely ribbed, margin minutely denti- 
culated. 

Dentmles inconspiciious, vex'y slender, 72 in numbeiyofthree 
sizes arranged alternately— -18 large, 18 medium-sized, and 86 
small.''' 

Olfaeiory iidierch oblong in outline, the opening at the ante*^ 
rior end of the right side y horns almost touching, not coiled * 

This species comes near Aseldia depresses^ Alder* 

The condition of the olfactory tubercle described above (and 
figured on PI. X.YIIL fig. 7) is the one usually found ; but in 
some specimens the horns are turned in (as shown on PL XVIIL 
fig. 6) but not coiled. In some parts of the dorsal lamina (see 
PL' XIX; fig. 8) a ..series of papillm is present, forming a dine 
parallel to and resembling the denticulated margin. 

Ascxdia.exxgxta, m sp. (Plato XIX*. figs. 5-S.):. 

Dscterml Shape ovate'^elliptical, 'anterior; ...end 

8iightly,widerthan'posterior,both blunfc and rounded; depressed, 
flattened' laterally. .Attached by 'the enti'xe left; 'side; margin 
'slightly expande.d here and there. '■ 'Apertures both. sessile, ineon-' 
..Bpiciibu's.' ; ' branchial terminal, atrial about', two ' fifths of the 'way 
'.down* . ' Stirfiice smooth, ' Colour yellowish ' grey. . 'Length IT' 
centim,, breadth 0*6 centim. ■ 

Test moderately thick, "strong, transpai'ent ; ' no vessels visible*. 

Mantle well" developed ; muscular bands'very de.licate, but.close, 
fbrmingrather'a fine network. ' 'Ocelli'' red,. minute* 
'Brmiohiatsae.mt .longitudinally plicated, meshes'. haying.. the' 
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vertical extent greatest, with large conical papillae at the comers 
and no intermediate ones. Stigmata oblong with rounded ends, 
usually two in a mesh. 

Dorsal ribbed transversely; margin irregularly pectinated. 

Tentacles numerous, placed close together, about 20 large and 
the same number of rather small intermediate ones. 

Olfactory tiibercle irregularly TJ-shaped; opening anterior, wide. 

Viscera rather small, seen distinctly through mantle on left side. 
Stomach large, yellow. Intestine narrow, black. 

Locality. Lamlash Bay, 10 fathoms, Sept. 1879. 

P.S.— In connection with the irregular branchial sac of Ascidia 
scalra (see PL XVII. fig. B) mentioned on page 281, 1 have un- 
fortimately omitted to refer to Lacaze-Buthiers’ interesting 
description of three varieties in tbe branchial sac of Cterdeella 
La7iceplami (Arch. Zool. exper. vol. vi. p. 619, 1877). But I 
hope to return to this subject in a future communication. 


EXPLANATION OF THE PLATES. 

PlAT13 XIV. 

Fig. 1. Ascidiii lata, i\. sp. Seen from the right side, natural sizse. 

2. The same. Part of branchial sac, seen from inside, magnified. 

3. Tiie same. Olfactory tubercle, magnified. 

4. AsoldiafU'Sif or mis, Seen from the right side, natural size. 

5. The same. Part of branchial sac, from the inside, magnified. 

(J. Tlie same. Olfactory tubei*cle, magnified. 

. PlatjbXV. ' 

Fig. 1. Amdla inrginea, O. F. Muller. Part of branchial sac, seen from 
inside, magnified. 

2. The same. Part of branchial sat?, Been from outside, magnifioth 
Vf. Asoidia trmiaata, n, ep. Seen fi’om right side, iiat ural size. 

4, The same. Part of branchial sac, seen from ijiside, magnified. 

5. The same, Olfactory tubercle and tentacles, magnified. 

G, The same. Part of dorsal lamina, magnified. 

Platk XVL 

'Fig. 1.' Ascidia aspersa, O. V. MiiHer., ■' Part of branchial sac, ' seen'' from 
■ inside, magnified, ' . 

2. The same. Part of dorsal lamina, magnified. 

' ■3. The same. Olfactory tubercle and 'tentacles, iimgnifiied,; 

4. Ascidia inaiigularu, n, sp., ' 'Seen from "right side, natural sizof' 

::r;iNN, joubn.— zoououi:, Tot. xv. , '22 , 
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Fig. 5. The same. Seen from left side, natural size. 

6. The same. Tart of branchial sac, from iuside, magihfied. 

7. The same. Olfactory tubercle and tentacles, magnified. 

8. Ascidia scabra, O. E. Miiller. Part of brauclual sac, from inside, 

magnified. 

Plate XYII. 

Fig, 1. Ascidia scabra, O. F. Muller. Olfactory tubercle, magnified. 

2. The same. Part of circlet of tentacles, magnified . 

3. The same. A very irregular part of braiicbial sac, from outside, 

magnified. 

4. Ascidia Fatoni, sp. Seen from the right side, natural size. 

5. The same. Seen from Teutral edge, natural size. 

6. The same. Part of dorsal lamina, magnified. 

7. The same. Part of branchial sac, from inside, magnified. 

Plate XYIII, 

Fig. 1. Ascidia nmrkata, Heller. Part of branchial sac, from ooisicie, 
magnified. 

2. The same. Olfactory tubercle and tentacles, magnified. 

3. Ascidm ohliqiia, Alder. Part of branchial sac, from inside, mag- 

nified. 

4. Ascidia depressa, Alder. Part of branchial sac, from inside, 

magnified. 

5. The same. Olfactory tubercle and tentacles, magnified. 

Ascidia plebeia, AldiQv. Olfactory tubercle, magnified. 

7. The same. Another Tariety of olfactory tubercle, magnified. 

8. The same. A third variety of olfactory tubercle, magnified. 

Plate XIX 

Fig, 1, Ascidia pleheia, Alder. Specimen with test removed, from right 
side, natural size. 

2. The same. Part of branchial sac, from inside, magnified. 

3. Tlie same. Part of dorsal lamina, magnified. 

4. The same. Part of circlet of tentacles, magnified, 

5. Ascidia cxigua, n. Bp.' Seen from right side, natural size. 

6. The same. A specimen with test removed, fiwUeft side, natiiral 

size. ■ 

7. The same. Part of branchial sac, from inside, magnified. 

8. The same. Olfactory tubercle, magirified. 
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On the Land-Molluscaii G-eiins DurgelU^ W. T, Blanford ; with 
Notes on its Anatomy and Description of a new Species. 
By Lieiit.-Colonel II. H. GtOdwin-Ahsten, E.E.S., B.LB. 

[Bead December 16, 1880.] 

(Plates XX. & XXI.) 

The genus Ditrgella was founded by Mr. W. T. Blanford in 
Eebrnary 1863,in a paper published in the ‘ Annals and Magazine 
of Natural History’ which was really the first attempt to classify 
the Indian land-shells by the form of the animal and in the 
section Ah'WWia the form of the mucous pore at the extremity of 
the foot was principally relied on, . together with the character of 
the shell. It placed several species in their correct natural divi- 
sions which were before unknown ; and the localities are authentic, 
which renders the paper avaluable one as regards their distribution, 

Durgella included three species : — 

The type, J), Bens. Tenasserim ; Pronie, 

in Pegu. 

D. mucom, ‘W’. & H. Blanf. Nilgiri Hills. 

D* seg}osUa, Bens. Darjiling. (Animal not seen by the author.) 

The species DJevicula was described by Mr. "WyH. Benson, in 
the * Annals and Magazine of Natural History,’ May 1859, p, 391, 
from a single specimen (which I take to be young) found at Phie^ 
Tlifin, in Tenasserim, by Mr. W. Theobald. Benson’s shells passed, 
some time after his death, to Mr. MacAndrew, and are now most 
of them in the Cambridge Museum and incorporated in the Mac- 
Andrew collection, and generally have “ from Benson’s collection” 
written on the new label, with India, Bengal, or Burmah as habitat ; 
but I regretted to find Benson’s original labels, in his unmistakable 
writing, have been destroyed, and with them all his valuable 
record of exact locality i this fault, however, does not rest, I am 
glad to say, on the Cambridge Mnsenm. The original value of 
many of the species is gone for ever ; and a good many have now 
no locality at all. There are two specimens of D. hmmla in the 
collection from Tenasserim, one of which must be the type shell 
referred to. I have thus been enabled to compare and identify 
the specimens in my own collection ; and I take this opportunity 
of thanking Mr.' J./W,' Clark, of Cambridge, for ,his .courtesy: in 
aifording me every possible facility for examining .this: coilection,;' 
which containB a very large number of type forms. The figure of 

^ “ On Indian, %ecies, of ;Dand-Shells, belonging 'tothe. Oenem 
and (Ami. & Mag. Nat. Hist, ser, 0, 1863, voL li. p. 81). 

K;0,oii,oux,vtonv:^^ 
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D. levieida in tlie ‘ Concl}. Indica/ pi. xc. figs. is a fair repre- 
sentation of the sliell, but over-coloured. 

Mr. Ossian Limborg collected in spirit a very large number of 
D. levimlu on tlie slopes of tbe Mule-it range near Meetan, and a 
number also readied me alive in Calcutta wbieb bad been packed 
ill a bamboo-tube. An examination of tbe animal sliows that it 
is a very distinct genus, having but a distant relationship with 
Girasia^ 3£acroe7ilmi^/s, &c., and must bo xd^/Ced in a distinct 
group of its own. It will be interesting hereafter to see in which 
direction and to what extent its allied forms will be found to 
range, the extreme limits now being Assam on the NtW. and 
Teiiasserim on the S.lil. j for among a collection of land-shells, in 
spirit, most kindly got together by Mr. B. McTavisli Lumsden at 
the tea-factory of Panix>uter, near Tezpur, in Assam, during the 
last rainy season, were two specimens I at fi.rst sight thought be- 
longed to Macrocli lamys. On taking them up for examination , 
I found all the interesting eharacters again as exhibited in 
D. levictda ; and I hope to be able to point these out in some 
degree of detail in the following notes. 

I am very doubtful if mwmtr can be placed in this genus ! 
se^osita may be, perhaps i .. but if, as Mr. G-. N'evill thinks, 
is the same as from the Bafla Hills, then 

it must also be removed ; for. the’ latter is a true MacrocliUmys, 

It is not improbable that the largo form Helicarion prcestam, 
Gould, from Moiilmein and other parts of 'Tenasserim, will find 
a place in or near this genus, judging from a figure of the animal 
which was made under the superintendence of Berd. Btoliczka ; 
and I wish I could obtain the species in spirit. 

AdiUional and JpT’ineipal CJmracters afiliG:Qmm Burgella. 

1 . 'The right and left miantle-lobes moderate, the. shell-lobes 
'very ample 5 ' the right shell-lobe ""ex tends from the, anal aji'erturo 
(close to the ii])X)er angle of the shell-aperture) to the columollar 
/margiuj : and; spreads away- over the:- shell in ,a: broad triangular 
: '.-tongue- ,'ilte left , shell-iobe' ■, is- . refiected" slightly - over the , edge of 
■ ■-'the shell in front,, from near the' -respiratory orifice, and be-eomes 
,- -wider- oil -the"' low.e'r. m'argin .as .it. a]>p)roaches the umbilicus, -andis 
also of triangular shajm when extended. A large portion of the 
. shell is always exposed. ' 

% The mucous pore is well developed, with a large overhanging 
. lobe. 

3. . The janr m very thin, membranaceous, almost straight on the 
margin, with a very slight central projection. 
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4. The odoiitophore is broader than long, witli a central minutej 
tricuspid toofcli; the lateral teeth all similar, minutely 6-cuspicl 
or pectiniforni, on a curyed edge, very closely set together and 
exceedingly numerous. 170—1 — 170 +. 

5. In generative organs, an amatorial organ present in the 
Burmese form is absent in the Indian. 

6. Shell thin or membranaceous, globose or depressedly conoid ; 
polished, very closely perforate, the coluniellar margin having no 
solidity. 

The abnormality of this genus, as compared with shells of 
similar form, lies principally in the very remarkable odontophore, 
which is quite unlike any other Indian species of the Zonitidse 
that I have examined ^ with this, of course, we find the jaw also 
much modified. There is considerable similarity with the teeth 
of Oonulema aftegia and €. inftda (figured by Stoliczka in the 
J, A. S. B. 1871, pi. xviii. figs. 4 & 9) in the multicuspid or pec- 
iiniform laterals and the greater number (153 on each side in 
O', inftda) \ but the centre tooth is large and the shell-lohcs of the 
mantle are not developed 5 still here we have relationship. 

Dijbgella levicfla, Benson. (Plates XX. & XXI.) 

Locality. Meetan, under the Mul6-it range, Tenasserim; very 
abundant (O. 

Shell rerj narrowly perforate, ovately globose. Sculpture 
smooth on last whorl, with regular shallow ribbing under a strong 
lens A the apical whorls are regularly and finely stidate, crossed 
by oblique fine ribbing, and almost decussate. Colour -whm living 
pale greenish ochre, whitish towards the apex; with animal re- 
moved, very pale ochraceous. Spire low, convex. Suture mther 
shallow* WhorU to 4, adpressed, well rounded (Plate XX. 
fig; 7) . Aperture broadly ovate, oblique. JBerutome thin ; coin- 
inellar margin rounded, slightly reflected, not at all solid. 

' 'Large specimen.: — 

Size— major diam. 0*35, minor diam. 0*30, alt, axis 0*18 iiicli. 

'5,,, .' 5? „ 9'*0, 5, ' 7’2, ' „ 4*5 miilims. 

Diam*'' 'aperture. '5 alt.., .aperture 5’0 millims* .'The. ordinary 
sizej howeverj is 7*0 millims., of the major diameter. 

. .Lining ' 'oehre, .with 'a dusky line ' ,on' ■ the' ' .upper' 

.part'.of. the extremity, of the foot, also on', the neck; tentaeles mode-:,. 
,rately long ; foot .with mucous 'gland (PL ,XX. 'fig'.'.'S »), lobe '''over it' 
.'moderate, 'A broad tongue-lifce^ expansion (figs. 3, 4, & 6, t,bX) on 
the right side of the aperture, another on the left margin of tlic 
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mantle wbidi is reflected over fclie edge of the peristome. 

Left meck-lobe (Idl) moderate. The length of an animal with 
a shell 0*4 in major diam. was 0*75 inch. 

The foot below has a distinct central area, the perainbulatory 
portion; the margin of the foot I’egnlaiiy segmented, both on the 
outside and viewed from below. 

Generative Organs . — ITeither the ovotestes, hermaphrodite duct, 
nor albumen-gland have I been able to make out in the spirit- 
specimens. 

The sperniatheea (PL XXI. fig, 1) is short, thick and wide at the 
base, with a narrow neck above, and a swollen rounded terminal 
portion (vide Oomdema, Stoliczka). The amatory organ large, 
being twisted in form from its position in the spire of the shell ; at 
the anterior end it terminates in a welLdeveloped, pointed, cylin- 
drical knob, which is thehomologne of the dart, and which iscon- 
taiiied in a large expanded muscular sac. 

The penis has an eximnded portion below the point where 
the retractor muscle is attached ; and in one specimen this was 
developed into a csecnm-like process, which probably represents 
the Ealksac ^’ in other forms ; there is another convolution near 
and below the junction of the vas deferens. 

The odontophore (PL XXI. figs. 3, 3 a) is very broad, as described 
in the generic description ; the central tooth is very minute, and 
so hidden by the larger laterals, that I have only been able to see it 
once. The lingual ribbon is extremely brittle, and generally parts 
upon the central line. It is very difficult to see the wdxole side of 
the odontophore at once and count the teeth; and I have not 
been able to count the iiumber of rows, but they are couBiderably 
over a hundred. There must be at least 34, 000 to 35,000 teeth. In 
Oonulema infida Stoliczka records 30,000, in 6L aUegia 40,000 : their 
extreme minuteness is shown by four medians occupying only 0*0005 
inch ;, five laterals' the 'Same space. - ■■:The jaw (PI. XXI. 'fig., 5) -is' *044-' 
inch in length, very thin and membranaceous, nearly straight in 
front, witla a very slight risein the centre, convex- above-;- muscular, 

; impres'sioiis striate fimm , side'’ to" side, and ' arching nharplj' near tho- 
central portion ; far less strongly formed than in 

, LTOGE'IiUA ,ASSXMICA,: n. sp. , ■ (-PlatCS XX.;&, XXI.) ' 

Panipnter tea-garden, near Tezpur, Assa^m^ only two 
specimens {Lumsden)* 

Shell very thin and membranaceous, imperforate, depressedly 
conoid. (^[uite smo^^^ with some slight, indistinct, 

oblique shallow ribbing on the third whorl. Colour olive-brown. 
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depressed. Butiire impressed, Whorls 4, rather rapidlj 
increasing (PL XX. fig 8). Aperture ovate, oblique. Feristome 
very thin ; columellar margin not at all thickened. 

Size — Major diam. 0*38, minor diain. 0*33, alfc. axis 0'17 inch. 

„ „ 9-5, „ „ 8-2, „ 4’4 miiiims. 

Animal.— The overhanging lobe to the mucous pore is largely 
developed. The lateral pallial line is distinctly marked by a double 
row of oblong segmental divisions or tubercles (PL XX. fig. 5, s, s ) ; 
but the portion of the foot above it is smooth, with indistinct 
radiating irregular lines leading to the dorsal side (s^). 

In PL XX. fig. 6, 1 give the mantle-lobes detached from the body 
of the animal. They are as in D. levicula, only that the left dorsal 
lobe is divided into two distinct parts at about the middle of its 
length. 

Generative Organs (PL XXI. fig. 2). — -The albumen-gland is 
pear-shaped and well developed, with an expansion near the 
junction of the hermaphrodite duct. The oviduct is greatly 
swollen and enlarged, but, as usual, not well preserved. The 
spermatheca {sp) longer than inD. levicula^y^iih the same swollen 
posterior termination and narrow median neck.* The |)enis shows 
expanded portions in its course on both sides of the retractor 
muscle, iVb amatorial organ ioxindi in two specimens examined. 
Here we have a most interesting correspondence with what Sto- 
iiczka has recorded on the anatomy of Gonulema (J. A. S. B. voL xL 
1871, pp. 236^241, pL xviiiv), where he found it present in 0. 
gttegia^ Bens., from Burmah, not so in O. infula, Bens., the Bengal 
or Indian form. This I take to be another proof of the close re- 
lationship of the genus Fargella and Gonulema in the two areas ; 
for we find that D. bears exactly the same relationship 

to G. inf ala m J). levicula does in Burmah and Tenasserim to 
'\.G.' attegia—v^ modification from some older, earlier, and wider- 
distributed form having gone on in the two areas. But it would 
not, as Stoliezka says, be expedient, oil this single point of struc- 
ture alone, to place aitegia infula in different genera. On 
the contrary, it would be more in accordance with a strict classi- 
fication to consider JDurgella and Gonulema m one, in spite of the 
very diftereht and conchologically extreme form of their shells. 

The odoiitopbore (PL XXI. fig. 4) is as in D. levicula -, the 
central tooth not seen. The jaw (PL XXI. fig. 6) very straight 
in front, thin, flatly convex above, rather narrow ; the striate lines 
of muscular attachment form a broad arcb oyer the central portion 

of the front 'odgev ' 
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lemmki, Bens. 
assmnica, G-odw.-Aust. 
seposita, Bens. ? Anatomy not examined. 
mucosa, W. & H. Blanf. ? Anatomy not examineti 
lurmanica, Bens. ? Anatomy not examined. I Ixavo very little 
doiil)t about this shell, -wliicli I examined in the Benson collection. 
sMslia, G'odw.-Aust. ? Anatomy not examined. 

It would liavG been supposed, taking the shell-character alone, 
that MeMcajuori Bensoni, from the neighbourhood of Calcutta, would 
come into this list.; but I have the lingual ribbon of tliis species 
from Air, W. T. Blanf ord, and I find it similar to Macro cJdmn^s, 
Similarly, taking the figures in Semper’s ‘ Beis. Arch. Piiilippd 
pL i. figs, 8 & 11, of JleUcariO'U hicarinatus and ILgi^Ua, the shells 
are very much like that of D. lemcula ; but they appear to have, 
besides the ordinary dentition, a different form of mucous pore 
and more complicate shell- and maiitledobes. The same applies 
to E. tigrinm and iL inoertus, 

E^PLAHATIOH OP THE PhATES. 

Plate XX, 

pigs. 1 & 2. Shell of Bens. 

a. Animal (spirit-specimen) : r.s,l., right shell-lobe (the dotted line 
shows where it spreads over the shell when the animal is alive) j 
£i5.fii., anal orifice; r.o., respiratory orifice; ncj?;., renal apei'turo ; 
r.dJ,} right dorsal lobe; left dorsal lobe; s, lateral line; 
p, the central pedal area. 

S a» Extremity of foot ; lobe above the mneonB pore, as in life. 

4. left sliell-lobo ; L2.?., loft dorsal lobe. 
r>. Portion of side of foot of I>. csMwe w, much magnified : s, s, divisions 
, 'of the lateral line; , segmental lines running from it. ■ 

, 6, Eiagramiuatio, view, of the mantlo-lobes' of D. ammim : ' lettering as 
in fig. 3.'. ■' , . . 

; '7., Pho sutural spiral of i). ' 

,8. Tlie. sutural spiral of ;i). nsMmim. 

PtiATEZZI, 

' ■ ,Eig.; 1> .Gtenerative organs of D., Uvicuta : Fn, penis,'; rm.p,^ retractor muscle 
, -of "penis; amatory ' organ retractor muscle; 

deferens ; sp,," spermathooa ov., oviduct. " 

, 2.. 'Generative organa of :J?.«sw«<?a5:,A«l^.,,Iiermaphrodit0 duct 

' albumen-gland "Oviduct ; .^,,sp0rmath©ca; t^,d,„vas deferens' 
P#,, penis I'r.m'.p., retractor muscle of, penis., 

' 3, Sn. "Central laterals of'P. 

4, 4n. Central laterals of P, msmiica. 

P.tevimta,' 

C>. Jaw of P. assnmiccf. ' 
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Obsemfcions on tlie Life-Mstories of Gaviasincd^ with a view to 
assist in more exact Classification, By Albebt D. MichaeBj 

[Bead Februaxy 3, 1881.] 

(PiATBS XXII. & XXIII.) 

My intention in this paper is to record the results of a series of 
observations, made during the year 1880, iipon the life-histories 
of a few species of Gamasina3, with the special object of endea- 
vouring to decide some of the disputed points in reference to 
these creatures, which render any thing like knowledge of the 
family so difficult. ‘ - 

It will readily be understood how these difficulties arise on the 
very threshold, when the two gentlemen who have probably paid 
more attention to the subject than any one else living, viz. M. 
Megnin of Versailles and Dr. Kramer of Schleusingen, are totally 
at variance upon such primary matters as whether certain conspi- 
cuous chai'aeteristies are fixed distinctions, affording a good basis 
for subgeneric and specific division, or whether they are simply 
marks of an immature stage, which will vanish upon attaining 
maturity. 

During my late researches into the life- histories of another family 
of Acarina (the Oribatidee), the results of which are recorded else- 
where'^ 5 1 have become strongly impressed with the idea that de- 
tached observations, on captured specimens, are of secondary vaiue^ 
and that really reliable information upon the subject is only to be 
obtained by breeding the creatures in confinement,in vesselskno wn 
not to contain any allied Acarina, and which will afford t]ie means 
of very frequent observation of the individual specimens which 
are being traced. Great care and attention, however, is required 
to keep the creatures alive and healthy under these conditions. 
It is easy to breed numbers in large vessels containing quantities 
of'.shelter and food ; but' these, are; of 'comparatively little service,' 
as the individual specimen is lost sight of. 

It seemed 'to me that "if some of 'the.Gamasids could bo bred 
.'through' their lives, '.and' watched in "this 'manner, several, of '.tlie 
questions above alluded to might be set at rest; but for a long 

* Journal of the Boyal Microscopical Society, vol. iii. p. 32. 
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time I was not as successful in rearing tlie O-amasinas as 1 liacl 
been witb the Oribatida?. The former are far more 'active crea- 
tnresj and did not thrive when confined in the small glass cells 
which I had used for the latter, and which are so handy for obser- 
vations, I have at last succeeded in keeping the several species 
which I have attempted in good condition, and rearing them 
several generations, by using very large cells, and small round 
glass dissecting-troiigbs, each being covered by a flat plate of glass 
^Yith two or three small holes in it, each hole being covered with 
very fine muslin gammed outside the glass, the cover being larger 
than the cell, and the holes in such a position that they can either 
be made to come over the interior of the cell so as to ventilate 
it, and allow the escape of moisture, or pushed beyond the cell- 
wall leaving the moisture confined. This arrangement, combined 
with a curtain, and, what is more important, care and frequent 
attention, enabled me to regulate the light, temperature, and 
\iygromotric condition of the air in the cell, so as to obtain in each 
instance what was most suitable to my captives. They finally 
became apparently quite at home and contented in their prisons, 
not attempting to escape when the cell was sometimes uncovered 
for the use of higher powers: this is agreat point, because habits 
cannot be observed when the creatures are excited and endeavour- 
ing to escape. 

One very doubtful point had to he decided at the outset, viz. 
what the Oamasinse really fed upon, as they manifestly could 
not be successfully reared unless supplied with proper food. 
Megnin says^ they are nourished on the liquid products of the 
decomposition of dead vegetables or the excrements of quadrupeds 
and birds ; and he proceeds to cite the places where they are found 
as '.proof of .this assertion. He is .-also decidedly of .opinion t that' 
the' nymphs and females do not obtain any nGurishment from the 
insects ripoU' which they are ’80 constantly foiuid, but simply use, 
.: them as a.jneans of conveyance.- Kramer .also states^f.that damp 
'and -decaying vegetation', are. the 'necessaries' of their existence. 
I did not find, however, that the Gamasids which I attempted to 

^ “Memoir© sur Ibrganisation et la distribution zoologiqu© des Aoariens 
de la fainille des Gamasides/’ Ilobm^ Journ. d© TAnatomie et doIaPhysio* 
'■ logic, May 1870, p. ■ 

t Loc, cit. p. 290. 

t Zur Haturgesclncht© einiger G-atfcungen aus dor Pamilieder Gamasiclen/’ 
Arcliiv filr Katorgegcbichte, 1870, erstesHeffc, p. 47, 
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rear throve at all well wlien supplied only with decaying vegeta- 
tion ; and a comparison of their construction witli that of other 
families of Acarina led me irresistibly to the conclusion that they 
were chiefly or entirely predatory. The remarkable power of 
darting eacli mandible separately witk speed and accuracy of aim 
far in advance of the body, the powerful retractile muscles attached 
to these mandibles, the organization of tke remainder of the 
mouth, the extreme swiftness of the creatures, the use of the 
front legs as tactile organs only, and not for th.e purposes of 
locomotion, and the ample supply of tactile hairs in front only all 
seemed to me to fit the animals for a predatory life, and to indicate 
habits similar to those of Qheyletus and TrombicUum rather than 
of the true vegetable-feeders, such as the Oribatidjo, Tetranachi^ 
&c. In this I was confirmed by frequently capturing Gamasids 
with small Thysaniiridse firmly held in their mandibles, a circum- 
stance surprising enough, as one would hardly ha?e expected that 
any development of the tactile sense would have enabled an eye- 
less being such as Gamasits to capture such active insects as 
IBodura &c. ; they are, however, certainly able to do so. 

There are one or two remarks in the earlier writers which point 
in the direction of predatory habits. Thus Duges *, speaking of 
the so-called Qamastis coleoj^tratorum, says In wdnter they are 
found under stones, and there doubtless live on other Acari ; at 
all events, I have seen small Trombidies devoured by Gammim 
testuMnarius* Gervais also t, speaking of an unidentified species, 
says ;— I have seen it seize a small Myriapod in its didaetyle 
mandibles and run off rapidly with it. Led by these considera- 
tions, I determined to try feeding my Gamasida with cheese- 
mites. I first placed a single Gamasid in a cell and shook in some 
cheese-mites ; the success was quite unmistakable. The instant 
that a cheese-mite touched one of the tactile hairs on the fore 
legs of the it was seized in the mandibles of the latter, 

drawn to the mouth, and sucked dry ; the same took place with 
another and another, until the Gamasmy^m satiated. Since that 
time I have fed my Gamasids entirely upon cheese-mites with 
complete success; hut they have sometimes varied their diet by 
eating one another. I am therefore of opinion that, at all events 

* ‘‘Beeherches sur i’ordre des Acariens.’* Troisieme memoire. Ann. des Sci. 

t Walckena<?r 'S * Histoire naturelle de Ai:)tereB/t. iii. p. 215, 
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as a rule, the Gamasinge are predatory creatures, and tlmt tlieir 
l)eing found in tlie situations before described is due to tbe fact, 
tliat soft-bodied and minute soft-bodied insects tfec., abound 
there, and afford ample prey. 

While on this subject of the food, I wished, if possible, to ascer- 
tain whether the nymphs and females of Gamasingo do really suck 
the juices of the insects upon which they are found, or only use 
them as a means of conveyance, as Megnin contends. With this 
object, I placed a single Gamasid in a separate cell, and after a day 
or so ceased feeding it with a very sufficient supply of cheese- 
mites, but instead introduced some freshly killed dipterous insects, 
selectiug those the juices of which would he dark or of strongly 
marked colour. The Gamasinse, like many other of the Acarina, 
are sufficiently transparent to allow the colour of the food to show 
through the dorsal surface, looking like coloured markings ; a cir- 
cumstance which, not being understood by 0. L. .Koch^, induced 
that most laborious writer to create a great number of new spe- 
cies, dependent upon colour, which arose from the nature of the 
food the creature had been eating. I invariably found that for 
a day or so the Qmnastis assumed the colour of the insect sup- 
plied to it. Thus after a black gnat had been put in, the markings 
on the Gaimsus were black, after a scarlet TfoinUdmm they Were 
red ; and I also ohseryed that if the insect were at all large, the 
Gamasim seemed to prefer attacking the eye, and was then coloured 
for a day or so in accordance with the pigment-layer. It is there- 
fore evident that the Gamaskls do suck the juices of quite freshly 
killed insects ; and although it is most difficult to watch them on 
the living insect, I cannot help tlniffiing that they do obtain some 
amount,, of nourishment; at, the expense of their. 'hosts daring the 
period, of their parasitism, or at all ,events that, this is the,case,witli 
■,som6 species, ' 

''''', '^:'Havin:g;now disposed ,'Of: the'' question of food,, I' wh^ the ' 

other observations which I was able to make j hut before doing so, 
in order that the points I wished to elucidate may be understood, 
it is, I fear, necessary to show, very shortly, what other writers 
have done on the subject, and where the diyergonee of opinion 
principally exists. 

Linngeus, who did not divide the into families, fo 
‘ Deutschlands Orustaeeen, Myriapoden and Arachnid^n’ (Begensbarg, 
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and named Aearus coleoptmtonm^, wliicli is found abundantly 
parasitic upon Ooleoptera, Hymenoptera, &c., and especially on 
tbe common Q-eotrupes stereorarim. The leading character of 
the species, or so-called species, is, that the dorsal surface is not 
coyered by one chitinons plate, but by two separate ones, leaving 
a soft white space between them and round the hinder plate, 
(This is shown in Plate XXII. fig. 2.) 

G-eoffroyt followed Linnmus, calling the creature ^‘mitedes 
coleopteres f ’ and Be GeerJ also preserved it, calling it Aearus 
fuco7nm'^ Schrank§, Hermann ||, Prisch% and others of the 
earlier writers also treat it as a well-established species. It was, 
however, Latreille who instituted the genus Gamasus ; and he 
made coleoptratorum the type of a new genus, Carpais, which 
genus he abandoned tt in his later works. The creature, from 
its abundance, came to be considered as a type of the Gamasinse, 
which type has been followed by numerous writers down to 
the present time. Br. Kramer in 1876 points out that more 
than one species has been included in the name “ Gamasus 
coleoptratorum'^^ he defines them, and makes the separation of 
the two dorsal plates a ground for dividing the genus 
into subgenera. 

Other writers, such as Koch §§, have made the presence of a 
space between the two dorsal plates, or the visibility of the line 
of juncture, a means of classification. 

Kramer’s paper appeared in the first number of the ‘Archiv fiir 
Katurgeschichte ’ for 1876 ; in May of the same year appeared 
Mdgnin’s paper above cited (in Bobin’s ^ Journal de TAnatomie ’ 

■ &e.). M^gnin utterly denies that coleoptratonm is a species at all. 
He says that the division of the plates on the back simply shows 
that the creature is in an immature stage, and is a nymph, or, 
rather, is constituted of the nymphs of at least three species, of 

,: A 'Sysfc.ICat 13th 6d.;p( 1026. . 

' iv'Hisi Ins. toim ii p. 623. no.'4^ 

t pour servir 4 fhist. dos Insectes^ (Stockholm, 1778), tome vii. 

;p. 112./ : 

„0'|/,*Ob3. i. % 13.- ; . , ' ' 

II ‘ M4moire apt4rologique ’ (Strasbourg, 1804), p. 74. 

/^' Ins. tom. iv. tab. jo. 

/Precis' des Oar. 'g<Sn. des Ins.’ 1796.' ' 

ft 'Magas. ''Encyolop.,fe?«asz^s,;<Stc.'/' ' /fl riA'p.'75,'; ' 

' §1 . *"IJebersicht"d 0 s A»ohnidens;^stem8,’ ,3teS' Heft ■ (Humberg, :1,842),: , ' 
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wliicli Gmnmm crassipes is one ; and lie abaudons the division of 
the dorsal plate as a means of classification. 

Ixi 1879 * Kramer replied, axid affirmed that some of the adult 
GaniasinsB do show divisions between the dorsal plates, and ad- 
hered to it as a mode of distinction; he states that ho has seen 
ripe eggs inside a species which he calls G* nemorensu^ and which 
had divided plates on the back. 

Liiinseast also named another well-known species, his Acarus 
(now Gamasus) crassipes. There has been a good deal of confu- 
sion with this species — Sehrank and others having called allied 
species erassipes simplj because they had the second pair of legs 
thickened, which is certainly only characteristic of the males, and 
is common to several species. Heiunann, however, although his 
description is imperfect, gives figures}: which sufficiently identify 
the liinnean species. Hermann also gives a similar species, but 
without the thickened legs, which he calh Acarus testudimrim ; 
and another, J.. margimtus^t\\^ characteristic of which is showing 
a soft white line between tlie single cbitinous dorsal plate and 
the ventral plate. 

Mt%nin asserts § :—Krst that i]xe Gama8n.s erassipes oi Hugos 
is the adult male of one of the three species of which coleoptra-* 
forum is the nymph; but as Duges does not describe or figure 
the species, but simply refers to Hermann, this is equivalent to 
saying that coleoptratorum is the nymph of Hermann’s erassipes. 
Secondly, that testudimrius h the female of erassipes ; in this he 
is followed by Canestrini and Kanzago Ij. And, thirdly, that the 
characteristic of marginatus is simply that of the females of a 
large portion of the genus. 

, ; It was to assist in. settling' these various points and to learn ■ 
what' else I ' could, of^ the .life-histories of these', creatures,,, that I 
undertook' the; following';.ob8ervations,. chiefly on ' ermsipes and 
[mleoptratormn'. \ ..’Whatever may- be their value, .they ,'a're,- to tlie - 
'.best.'of my ."Ability, in 'every instance, .-faithful records' of what - I 
'.have actually . seen -take' place with 'selected,' and known specimens " 
■in, ,c,ages,which„-'I' could .'place -upon the''stag' 0 ' of my microscope -for 
;frequent',watchingt' 

^ » tTeber einige und junger aamasiden/' Areluv 

fiir IiTatiirgeBcMehte, '1879. , . ' ' . 

t Syst. Nat. ed. 12, sp. 8 1 Faim. Suee. 1769. 

X Loc. at, pi. 3. %. 6, and pL 9. Q, R, | Xoc. cit, p. 330. 

II “ Intorno agli acarx italiani/’ Atti del R. Ist Tenet, di 8oi. 1877-78. 
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Observations on Gamasus coleoptratonim. 

Mrst Generation , — On tbe 14itli April, 1880, I captured, 
amongst some rubbisli in my own garden, two Gamasinae wliicb, 
in my opinion, decidedly belonged to one of the species known as 
coleoptratonmi^ witli tbe strongly divided dorsal plate, altbougli 
tkey wei’e not at tbe moment parasitic on tbe beetle. One is 
figured on Plate XXII. fig. 2. 

By tbe 16tb April they bad become accustomed to tbe cell, and 
did not try to escape. 

IJp to 25tb April they went on without any marked change, 
other than growing larger, tbe cbitinous plates on tbe back not 
increasing in size, but the "wbite mai'gin becoming gradually 
broader. 

On tbe 26tb Ajmil I could not find them for a long time ; at 
last I saw their front tactile legs waving about from beneath a 
dried seed-busk. 

On tbe 27tb, not seeing them, I turned the busk over and saw a 
cast skin ; one soon ran out, it wasiargex% soft, and light coloured, 
and bad evidently just cast tbe skin. A short time after the 
second emerged, which also bad east the skin. One, which turned 
out to be an adult male, was smaller than the other, and even; 
tually became darker; this one is figured (Plate XXIII. fig. 1). 
Neither of these adults had any division whatever of the dorsal 
plate ; they never became hard, but were of a more leathery 
texture 5 they were not Hermann’s crmsipes^ nor had they any 
resemblance to it. 

These two specimens were kept together ; and on the 7th of 
May there were eggs in the ceil, and the female continued to 
lay eggs ; these eggs were placed in a separate cell. 

19th May, the cell became too dry ; the male was dead, but 
I revived the female with moisture. 

Second Generation , — I cannot say when the first (six-footed) 
larva emerged from one of the above-named eggs : they are small 
and dilEficult to see | but they continued to hatch out until the 
15 th May. These larvse were quite white and transparent, and 
did not show any sign of dorsal plates; they had a singular long 
hair in the centre of the posterior margin not found in the 
nymphs or adults. The larva is figured (Plate XXII. fig* 1). 

In about three days the larva underwent the first change to the 
eight-footed asexual nymph; this also was quite white, and did 
not show any sign of dorsal plates. 
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After tlie first nyinplial cliange of sMii, tlie specimens sliowed 
tlie strongly divided dorsal plates, and were in every respect similar 
to the fir^st pair when originally captured. 

On 27tli May the first adults appeared ; they were of course 
precisely like those they were hred from, did not show any divi- 
sion of the dorsal plate, and never became hard and chitinoiis, hut 
xemained of a leathery texture. 

Third Generation . — The adults bred on the 27th May again laid 
eggs, and I bred them through a third generation with similar 
results, wliicb, therefore, I do not detail. 

It now remained to show for certain tliat these actually were 
the same species as that parasitic upon the beetle ; I there- 
fore, on 18th July, 1880, captured a beetle {Geotm^es steroorarm) 
with a large number of coleoptraforum upon it. The closest 
examination did not show any difference between these and those 
bred before. I removed them from the beetle and established 
them in several cells. They throve just as well as those captured in 
the open, an interesting circumstance, because Buges* says, with 
reference to them :— ^ It is to be noticed that almost all G-amasids 
dry up and die in a few hours after being separated from the 
insect or stone unless they are kept ina damp vase and Andrew 
Murray f repeats this as a peculiarity of all these parasites on 
insects.” The real fact is that they thrive on precisely the same 
treatment as those not captured on insects or under stones, and 
do not require as much moisture as many other non-parasitic 
Acari, as, for instance, some of the Oribatid®, which never are 
parasitic in any stages. Probably Pages did not supply them 
with proper food* 

' Proin.'thelst to the 5th August most of those' captured on the 
beetle became adult. 

„ ; On bth August I put. an adult male. and female of this lot into 
a'"sman cell together. V. 

■V .On thePtli, there was an egg in' this, cell, which I .removed. and 
'.putin'.aneli by itself. ■ . 

On .the'' 11th,, this .egg 'hatched, produced a .hexapod 
larva*,,' 

' ;0'n"the, 14th this larva '.changed into the nymphal stage. 

,' On thelOth'it underwent 'ecdysis'' and, became '.a mature nymphi ', 

7. - '. ' ^ 

t * Economic Entomology/ p, 158i 
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it subsequently became adult, but I am not certain of tbe day of 
tbe cliange, 

I bad otbei" eggs wliich were laid by tbe same pair of Ga- 
masids, and wbicb I bred tbrougb all tbe changes with a merely 
confirmatory result. 

There were, however, two or three of tbe nymphs, originally 
captured on the beetle, which, although they attained the mature 
nymphal stage, never seemed to get any further. I kept them 
alive for about three months ; they then died ^without becoming 
adult. 

In all stages the specimens captured on the beetle were pre- 
cisely like those captured in the open. 

A microscopical examination of the cast nymphal skins of this 
species shows that the dorsal plates are composed of cells, the 
ibrm and arrangement of which is delineated in Plate XXIII. 
fig. 8, and which exhibit but little granulation. It will be seen 
that the cellulatioii is very difl^erent from that of crassipes shown 
in Plate XXIII. fig. but the cellulatioii of the ventral plates in 
the coleoptraionm nymph is very similar to that of the dorsal 
surface of 

G-amasus crassipes. 

Gu the Idith April, 1880, two females and one male of this 
species were put in a cell by themselves. 

On the 21st I noticed eggs in the cell j one of the feim 
seemed to keep possession of a sort of retreat in the moss which 
had several eggs attached to it. 

The egg is an oval with very blunt rounded ends, the surface 
slightly roughened by irregular depressed lines ; it is white, very 
opaque, aud always attached by a few threads to the substance it 
isvleposited on. , 

The major axis is about *4 millim. 

The width at the larger end about *28 millim. 

. V ' „ ..smaller . •24' millim. , ' 

, ' On. the ''23rd the first 'hexapod larva emerged. !■ put it inu cell 
by itself with one of the eggs. This larva is drawn in Plate XXII. 
fig. 3, Like all larvm of GamasinaB, it is white and semitraus- 
■pare'Ut. ' 

■ , ' On"'the', 26th , the\larva changed 40 ■ the' ,nymphal''state. ' ; ' . 
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This nympli was quite -wliite at first, fiiit gradually 'became 
larger and a little darker. 

Ou the 2iid of May tke nympb changed its skin. The cast skin 
did not show any trace of plates, and was quite white, except 
that there were a few chitinous dots or cells scattered about it, 
each haying a darker nucleus. A few of these cells had approached 
certain others in little groups, where they had begun to assume a 
hexagonal or pentagonal form : these cells could not bo distin- 
guished on the living creature, but only by examining the cast skin. 

The nymph, after the change of skin, did not then show any 
trace of detached dorsal plates. It continued to got larger and 
darker up to 15th May, but still did not show dorsal plates. 

On 15th May the nymph again changed its skin, and became a 
perfect male ; it was, as usual, rather light at first, but gradually 
acquired the Ml hardness and darkness of the adult species, wdixeh 
is wholly dark and chitinous. 

Although the nymph up to the last did not exhibit any dorsal 
plate, yet on examining the cast skin two dorsal plates w^ere clearly 
visible with a space between them ; they were, howuver, so much 
lighter and thinner than in Gamams cohoptratormn^ that when 
on the creature they could not be distinguished as plates at all, 
but only as a slight darkening of the surface. The cellulatioii 
was quite different from that of the dorsal plates of G. eohoptra^ 
being composed of more equal-sided hexagonal or penta- 
gonal cells irregularly placed, and each cell appearing to be foiuned 
of smaller granules. 

I bred seTcral other specimens, the times being nearly identical 
from the hatching of the eggs. All the eggs first laid, and which 
I. knew,: because I removed them and. placed them in separate 
cells, turned out to bo males, all the later laid eggs turned out 
females. ... The times'.oeeupied by.the changes frorn'katchm^^ 
attamiiig the, adult form' were ' about the same, in .the:' females 'Us 
4he. males,, and there'.'was the- same ■ apparent ' absence of dorsal 
plates.';'; 

'' I did not 'get nny perfect females 'untilabont a' month after the 
first males had emerged ; but of course it is highly probable that, 
under 'natural' conditions^, more eggs: might have hatcbed:''aiid a 
..larger proportion been reared'’;','and.thus'''the females 'might have 
''followed: more ■ closely ,on^ the males; : , 

^ These females had ' the . .singlO' 'dorsal plate detached from ' th© ' 
'sternal::,. platej;''and,. 'showi the 'white membranous; .line' between.;^ 
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whicli was taken by tke earlier writers as the characteristic of the 
so-called species margimtiiB ; this line was so narrow at firsts 
that it conld scarcely be seen ; but as the eggs ripened in the ovary, 
the abdomen became distended and the line became gradually 
broader, particularly near the posterior margin, where the large 
ripe egg (for one only is usually ripe at a time) generally lies. 

I bred from these males and females, and traced them through 
a second generation with similar results. 

A point which struck me aS singular, and contrary to what has 
been believed, was the absence of any inert stage before the changes 
of skin, or from one stage to another. In the Oribatidse and other 
Acarina which I have previously watched, each change is pre- 
ceded by a peidod of sncli absolute quiescence that any person not 
acquainted with the creature would suppose it to be dead ; not a 
sign of life is to be obtained by touching it or otherwise. Megnin, 
following Claparede’s observations, is of opinion that during this 
period the whole internal parts dissolve and reform ; and he ex« 
pressly says that this is the case with the G-amasinse^. I am not 
able to agree with him in this ; for certainly in no specimen which 
I have bred .have I been able to observe any inert period ; the crea- 
ture has only become rather less active for a few hours 5 and 
among the thousands of Gamasids which I have had from time to 
time I never noticed an inert specimen, although one is constantly 
finding inert Oribatidse. 

Another somewhat important matter in w^hich I do not find 
myself able to arrive at the same conclusion as Megnin is the 
period of copulation. Mdgnin was, I believe, the first to point 
out that in the Dermaleiehi {Analgei) the adult male copulates, 
not with the finally adult female, which possesses the strongly 
marked external vulva, but with the female in an earlier stege, 
which he calls nubile female (femelle accouplee), at which period 
it, closely resembles the nymph,, .and does not possess' any external 
vulva. Megnin points out that copulation takes place by the 
anus; ;and .there cannot, I think, he any doubt that, 'with ".regard 
,, to the , Dermaleiehi, he'' is right in both, '.respects, s.ubject to hhe 
possible dispute as to whether his nubile female is actually dis- 
.tinct ..from, the nymph he gives very good reasons, 'for,' thinking 
that.it .is,' ". Mdgnin, ho.wever,.. does mot stop here,.';, he' distinctly 
asserts .in his ' subsequent writings that, 'these two points' Aold good, 

,' ..niKm'3-ouEa'.--*ZQonooT,,w ,v;24''y'; 
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not only witK the Dermaleiclii, but also with all other flimilies of 
Acarina; and in his treatise on the ■ Gamasina befoi^e c|iiot6cl he 
says (at 322) Copulation in the ■GamaBin£ 0 j as in all Acarina 
which we ha?e observed, .does not take place by the vulva of ovi- 
position, which does not exist at the time of copulation, but by 
the anus. ' It is not the large, adult, 'egg-bearing female which 
receives the male, but the young female, still hearing the appear- 
ance of a nymph, aiicl not presenting any trace of sexual organs. 
It is only after fecundation, and after a iinal change of skin, that 
the oviscapte, or vulva of deposition, appears.” 

I have elsewhere given my reasons for being decidedly of opi- 
nion that in the genus Qh/cipliagtts^ at all events, copulation takes 
place with the adult female ; and i have now to add that the 
result of my observations on .the Gamasinm leads mo to the con- 
clusion that in those: species which I have' bred' copulation has 
taken place -with the adult female, and not with the female in any 
immature stage ; and, in my opinion, . .Megniii is not correct in 
saying that in the Gamasinse it takes place by the anus. 

I was desirous of seeing how the cop idation took place, and 
particularly how the enlarged second pair of legs of the male iu 
.'Such.' species', m' crampeB. w^ere' : used. ■ . 'When my ,■ (?aptives. got^ 
accustomed to the: cells, ^.■' I- had ; several .opportiiuities of watching 
it. The adult male rushed.up to tlie adult fe.male (ne'vcrj in any^ 
instance that I saw, to ..an immature one), appioaching' her troin, 
behind; on reaching her, he turned suddenly over on his back 
and slij^ped uiideimeath the female, seized one of her hind legs 
with each of his enlarged. legs' of-. the second pair, wliich was 
doubled back iipo'U' itself. ' The leg 'of the female was clasped 
between the great apophysis O'U the second .joint of the enlarged' 
leg of the male, which curves forward and upwn«’d,aiid the smaller' 
one on the fourth joint, which -in. this, position of tho log curves' 
backward and downward; this'.'.arrang'ement bririgs the gciiitfll 
aperlure of tho male immediate-ly below the vulva 'of the female,, 
which is placed further back than the male organ* The two aro 
so firmly locked, that they may ^sometimes be rolled over and 
examined without separating. 

Comlmiom. 

The principal results of my observations may, in my opinion, 
be shortly summarized as follows ; — 

cdrrect^ : In^; s^ing 
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dorsal plates^ ■ are not' species at all, but are immature stages of 
other species. 

2, That tliC' division -of the. dorsal plate is, in most cases at ail 
events, a question of degree,. 'and does not form a sound basis 
for .classification, as applied by'"Koch,. Kramer, and others. , 

3, That the dorsal plates do not grow gradually, but alter in 
size, shape, or development at the ecdysis. 

4, That Megnin is right in saying that the characteristic of the 
sO“Callecl G. marginatiis is simply a provision possessed by the 
females of a large number of species, 

6, That the extent of the white margin depends upon the extent 
to which the abdomen is distended by eggs, 

6. That Megnin is in error in saying that cohoptraionimh the 
nymph ot crassipes* The njmph of cra*^sipes does not show any 
divided dorsal plates which can be seen on the living creature. 

7. That ill the species which I have bred there is not any inert 
stage before the transformations or ecdyses. 

8. That in the same species copulation takes place with the 
adult female, and not with the immature one as Megnin contends, 
and that it is by the vulva, not the anus, 

' EXPL.iaS?ATIOK:'OFra 

„ BiiATiJ.XXn.' 

;^ig, 1, Larva of 

2. Nymph X about 85. It is from this nymph 

that the so-callod speeies was named. 

■ 3. Larvamf 

. Plate^XXIIL' ; 

Fig, 1. Adult X about ^ 

' 2. Caruncle and claws of .same* . 

."' ■3. Side, %'iew of umndible of adult iemale 'Of same, X 55, rendered trans- 
„ ■ ; parent so as, to' show the ■articulation, of the movable joint, the. thick-* 
neas.of the chitine, &c. 

., ,4. ^ Organ' ■(^^.' tactile'?) depending -from epistome of Gmmsns craasipcs. 

. . , '5.,.. 'Scattered' nucleated' ■.chitinous ■■ cells' on 'the 'drst. nymphal. cast skin of 
'/yGammm ' crmslpes. ^ ■ 

' " ' 6. ,'Nexfc stage. ;Gells ■ aggreg.ating,'.mto, groups, but ■ still preBerv.mg:* som,€*> 
what rounded outline, 

7. Later stage. Cellulation of semitransparent dorsal shield, visible only 
on the cast nymphal skin : Gamasm CYm$ipe&. 

B, Cellulation of conspicuous dorsal shield^' of nymph of Gamcesm 
ptratorum. 



310 


MB. T. BAY OK SOME BBITISH EISHE&. 


Observations on some British Fishes. 

By Fbakcis Bay, P.L.S. 

[Read February 17, 1881.] 

Dueino the last twelve months I have collected a few facts 
relative to some reputed British fishes which would seem to 
show that the usually admitted forms may he still further re- 
duced in number. The first species I wash to allude to is one 
which was obtained by a most indefatigable zoologist, Mr. 
Cornish, of Penzance, who has procured so many rarities from 
the seas of Cornwall. , 

Pammelas pbbcifokmis, MiteUlh 

Rudder-fish or Perch Corypheue, Mit chill. Lit. ^ PMl Soc.New Yorh 
i. pi. xvi. f. 7 (no description). Coryphsena perciformis, Mitchilh 
Amer, Month. Mag, ii. p. 244. Trachinotus argenteusy iS^orer, Mass. 
Beportff^BS {not Cm. ^ Val.). Palinuim perciforrais, Be If ay, iViett 
York Fauna, Fishes, p. 118, pi. xxiv. f. 25. Panimelas perciforniis, 
Gunther, Cat aL ii. p. 485. Palinurich thys perciformis, ilmer. 
Fish. Report, 1873, p. 804. Pimelepterus comubiensis, T. Cornish, 
Zoologist (2), ix. 1874, p. 4255. 

Mr. Cornish has so fully described the specimen, which was 
14-| inches long, that further remarks appear to be unnecessary. 
The fish is stuffed, and in the collection of Sir John St. Aubjn, 
hy whose permission Mr. Cornish kindly had a photograph 
taken* and sent to me. The history of the capture is so re- 
markable that I cannot resist transcribing it, as it may be open 
to discussion, how did the fish first get into the box ? whei’e 
'did this take plaeeP how did it-arxfive alive and' w^ell off* Cornwall? 

' OU' October Otb, 1874, this , fish' was ..taken about six miles off 
' shore 'by.' the' crew '. of ' , a Peuzance' trawler, who discovered it 
fioating as 'a waif on the ocean in a' wood'Cn box' or case, the four'' 
sides and b'Ottom ' of wvhicb were pe'rfect, but one, board wvas torn 
off out of the four Which had originally formed the lid. The 
captive fish was in a good state of health. 

In 'examining'^ 'and Couch’s Histories of British .Fishes,, 

'the "number' of ^discrepancies am'ong the .Tunnies is "remarkable.,:, ... 

,, Pho'fcograph. exhibited atthe Meeting. " 
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Oreymm (or Thjnnus) hraehyjyierus is unquestionably tbe im- 
mature of O. thymius, the Common Tunny. 

Yarrell^ edition 2, vol. i. p. 160, has a figure of Amis vulgans ; 
the same woodcut reappears in edition 3, vol. ii. as Tliynnm 
IracJiyptenm, with which species it is not related. In the second 
edition, as a vignette, at p. 159, is shown a iPelamys sarda, having- 
only transverse bands ; in the next edition the same figure 
appears as Atms vidgaris. while a new figure of 'Belamys sarda 
is added, showing only the oblique, and not the transverse bands. 

Couch equally is in error respecting his figures of these fish, as 
in volume ii. p. 102, plate Ixxxv., we find the pelamid JPelamys 
sarda showing merely oblique, hut not transverse, bands ; while 
in volume iv. p. 425, plate Ixxxii.*, is the same species figured, 
showing transverse, but not oblique, bands, and named “ Short- 
finned Tunny/’ Thynmis Iracliyptems. Consequently it does not 
appear that Couch ever received an example of the true Tkynnus 
brachypterus, all the fish thus named by him being specimens of 
Pelamys sarda, 

Yor the next few species I am chiefly indebted to Mr. Carrington, 
I'.L.S., Naturalist to the Boyal Westminster Aquarium. Some 
were obtained in the Channel Islands by his assistant Mr. Edward 
Matthews, others by Dr. Murie and Mr. G-eorge Brook, E.L.S,, 
to all of wMch gentlemen my thanks are due. 

LipAEIS MOKTAGUT, 

Some very fine examples, up to 3*6 inches in length, were taken 
at the mouth of the Thames. The largest had B. 30, A. 24, and 
a very distinct membrane connecting the last ray of the dorsal 
and anal fins with tbe upper and lower edges of the caudal, while 
the pectoral was deeply notched. Ventral disk oval, not quite 
half as long as the head. The greatest depth of the body thrice 
and one fourth in the entire length of the fish, and the length of 
the head slightly less. The teeth rasp-like. Colours oi a dull 
grey, covered with small black spots, which on the fins, especially 
the, caudal,, become almost bands. ■ 

. ' A beautiful example, 3 inches in . length, was taken: .from ' under 
a stone in:a rock-pool, at .low-water'-at'tTersey ..byrMr^'.^Matthews,, 
while 'searching for crabs.' ■ ;Of ’ a ''. beautiful red colour/its , h^ad ' 
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and body were covered with oval liglit spot.Sj some of wliicli were 
also seen on its dark dorsal fm. The large round black spot, 
siirroiincled by a light ring, on thC' cheek, and the band on to the 
operele were well marked, Lips very thick. 

JjAnEus srACULATirs, Blocli^ var, Dokovakt. , 

? Comber, Jago, in Ray^s Synopsis Pise, p. 163, fig, 6. Comber, 'Pen^ 
nant, Brit, Zool ed. i. 1776, iii. p. 252, pL xlviii. fig. 122, and ed. ii. 
1812, iii. p. 342, pi. Iviii. Labrus lineatus, Donovan^ Brit.' Fishes^ 
iv. pi. Ixxiv; TurtoUf p. 99^ Fleming, p. 209; Jenyns, p. 209; 
Yarrell, ed. i., i. p. 316, c. fig. Labrus corrmbiensia, Conch, Trans, 
Linn, Soc. xiv. pt. 1, p. SO. Labrus Doiiovam, Cuv, §' Val. xiii. 
p, 39; YarreU, ed. ii., i.- p. 315, c. fig. ; Gwitker, Cat,^ iv. p. 71 ; 
Sieindachwr, Ich, ■ Span, ti. Port, 1868, p. 25, t. iv., fig. 2. Labrus 
comber, Yarrell, Brit, Fish. cd. -i,, vol i. p.289, c. fig., also in ed, ii, 

, & iii. ' Green Wrasse, Couch, Fish, Brit. Isles, iil, p, 30,, pL cxxvi, f, 1, 
and Comber Wrasse, iii. p. 32, pL-cxxvL.f, 2. 

The varieties ■ of Lair ns maeulatm to wliieli ■ my , remarks' will 
be almost confined are those that have been iiicluded under the 
terms of the Green 7Fmm:of Bohovan and the Cbm5<5r' Wrasse 
of Pennant, tThey are' veiy easily, 'distinguished by their re's'pec- 
.tive colours, ; but, as .pointed out by. Thompson in 1887 (P. Z, B,% 
;.tbe tints-, of the BaMan Wrasse are- prone to assume so many 
changes, that he proposed to term it Lahrns varialilis^ under 
which' he included X, lineatus, or the Green "Wrasse of Donovan, 
Valenciennes first xliw' attenti'on to the Green and. Comber 
Wrasses being probably identical, andBUggested tliat 'SUch might 
eventually turn out varieti'Cs of the Xa5ri^a hergy Ua,' the L, mmu'- 
k'/wa of. Bloch, ''Tarrelland (k')uch,'lK)wcvbr,.co'i:itinu.ed to consi.der 
the .Qreen^ and the ■. Gomher: both : as- distinct „ speeies,' and difterent 
' from; the BergyU ov 'Ballm.- . ■Thonipson, as^X'-liave stated, con- 
" siderO'd' the'X. Immtiis m^ryyMietf'ol LYmm but omitted 
... any rererence.to the Oomher'Wmme i, 'While Wlrlte., placed all these 
: :fGrm'S'minder.';that:.'r)£ La¥rm lergylia, hut without stating his' 
y.'yeasons'for doing so. , . ''■Giinther'lo'cated the Green WraBse, 

;Donovaih':.as'''a/ synonym''of.X.' mamkius, .Bloeh,, but' 'gave' 
r L. Bommni,, 'Cuv,'& Val,,,'',as, a/separate 'species, on 'which very.'.' 

p)robably 'X. 'coffi&ar ' of ^'Pennant haS' b'C'en 'founded. ' 'Stein'daclmer' 
.' .'..'has:;' described, and figured L. Donovani, 'Guv. .& Val, the adult of 
theLhmier ei Pennant'' and- ■ others*.'',' ThisXrings us to consider 
■whether .the Grem, ' WrasS'.es,ar6 distinct species, 
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and also if tlicy are^ or are not, varieties of tlie BaUan or Bergylt 
Wrasse. 

Among the fishes which I received from Mr. Carrington, 
captured bj Mr. Matthews from crab-pots at Jersey, I found 
eight examples of the GreenWrcme^on: Lahnis Umatus of Donovan. 
The length of these specimens and the number of spines and 
rays in their dorsal fins were as follows : — Length 2 to 4 inches ; 
two had D. 21/11, two D. 21/10, three D. 20/11, and one D. 20/10 ; 
while a vei'j fine example, 16 inches long, from Brixhain in the 
autumn of 1880, had D. 21/9. Thus one had 82 spines and rays, 
six had 31, and two had 30. 

The first thing that attracts one^s notice in the eight small 
specimens referred to is that the height of the- dorsal spines 
equals or nearly so that of the rays. If we examine the adult 
example, we perceive the soft portion of the fin much higher than 
the spinous, a similarity to what also obtains in a Ballan Wrasse 
of the same size. Secondly, in all of these eight immature ex- 
amples there existed a dark spot at the base of the last one or 
two dorsal rays. The number of spines and rays are not con-* 
stant: thus, out of nine examples they numbered from 80 to 32, 
the spines varied between 20 and 21 , and rays between 9 and 11, 
In short the teeth become less prominent with age, the lips 
larger, the eye smaller, and the spines of the dorsal fin of less 
height than the soft rays, while the caudal becomes more obtuse, 
and a single row of scales aceompanies each ray. 

These changes are not restricted, to ■this' one form, the Zabnm 
'Donovan,: or A, Bonopaniy Citv. & Val.,.as'the s'ame occurs 
in other varieties of the same species ; and among the examples 
given me by Mr, 'Carrington from ■ Jei’sey was; a beautiful speci- 
men of cawiScr of ' Pennant,,- or CouelPs andTarrelTs 

:Ooml&r Wr(i8seS..T^^^ fish would. appear to be somewhat ' rare, 
■and seems t6„have 'Deen first alluded 'to by . Jago'; -but his figure' 
and description '.are 'too. "vague to enable ..one do be sure, .'Itis-^ 
'Certainly: identical with .Pennant’s- Oomhef\ Im figure. '.is 
"from,. -an immature' example,. as ' is'' also Couch’s, as inay be-re- 
cog-nized- by the,; spinous dorsal being as high' as' the rayed portio.,:ii, 

'' as T'.have remarked' oc'curs.in' the Green. Wrasse. ' ' Steinda'ehner'has 
' giv'en a beautiful 'figure, .which he also .refers'fo Lahrm Bonmanii 
. ' 'it'is a- little 'Over: 9,| inches, long, and the dorsal fin 'shows' the. 'S'ame' 
change , aS" - in the ' ' .Green. .Wrasse,- ^ the"-'' .sp,ine.s . b.eing of .less"',.; hei'ght „ 
than.fhe rays, the 'example,. in fact,, approaching the adult .stage. ,- 
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E'ot only do w© see changes of form in this fish occurring with 
age, hut the vividness of the colours also diminishes. In Cuvier 
and Valenciennes it is observed that the back and fins of LuhruB 
Donovmii are green, the under surface of the throat yellowish, 
abdomen olivaceous. A longitudinal silvery streak divides the 
darker hack from the, pale sides, and some white hands exist on 
the head and abdomen. Couch found,, in Lalrm eoinler the 
ground-colonr of a rich, deep mahogany-red, with pale streaks 
on the head and a wide white band along the body ; abdomen 
reddish, tail with six broad transparent patches irregularly ar- 
ranged, and dots of very dark brown at the base of the rays. 
He tells US that few hours after death these spots generally 
vanished, and the colours became uniform,’^ In Steindachner’s 
exaxnple the white lateral band is seen, but those 'upon the head 
have vanished. 

The true Cornier Wrasse may be defined as invariably possessing 
a whit© lateral hand along the body from the eye to the centre 
of the has© of the caudal fin. My Jersey specimen is immature, 
as demonstrated by its fins, while its entire length is 5| inches, 
Its colours were very beautiful when I first saw it, alfchough it 
had been some time out of the sea. The back was red, separated 
by a white lateral band from an olive dashed-with-red abdomen. 
Some irregular dark bands went from the back down the sides, 
while the lower half of the body had numerous light spots. A 
white dark-edged band passed from the snout through the centre 
nf the eye, terminating, in the white,lateral body-band.,., A. second 
band crossed from the angle; of the .mouth , below the:eyo ,on,,to 
the, opercle, while a lighter; one- existed, , along .the, nubopercle* 
^,Th© spinous;portion of the dorsal fln:,had' dull 'retieuktions.;, ,aii 
.oblique and broad: light " band,' 'crossed the soft , .dorsal, which was 
, 'also .spotted, and .had a ' dark,.- mark at" ■ th©' baBe,:,:,of , the last /five 
rays. Three black, dots at the hano of the pectoral fin ; anal with 
■a'darfcnpot.at'the root'of -spine and a. light ocellus, on, 

the base,, of .th.e;,, central ;.rays 5,, caudal ■,with so'me black spotB., ''giving^ 
the appearance ,as.,if the,,:fin h.ad ■been.x'etioulated- ■, ,- • . 

The Cornier Wrasse may be red or green, but with a light lateral 
body-hand, those on the head being present or absent. Its fin- 
rays, scales, and proportions are identical with what obtains in 
the JBallan Wf^asse, Lalrm with which it must in future 

be included as one of its many variations in colour, 
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Ceekilabeijs melops, Zmn ^> 

Crenilabrus Baiilonii, Couchs Fish, of the Brit. Isles^ iii. p. 45, pL exxxii. 

I liave BO liesitatioB in uniting tliese two forms as figured "by 
Coucli. I received from Mr. Carrington, nearly two years since, 
a beautiful example of O. meJops, var. Donomini^ Cuv. & VaL, 
coloured as sliown in my figure^. The specimen kept in spirit 
bas now lost nearly all its markings and become, on a casual 
inspection, quite similar to Couclfis figure, If the latter is ex- 
amined, it will be seen that it has five rows of scales across the 
cheek, and a dark mark behind the eye, as seen in O. mehps, 
Avhereas <7. Baiilonii^ Guv. & Yah, has only two or three rows of 
scales across the cheek and no dark spot behind the eye. Couch, 
in introducing this fish to the British Bauna t? observes that he 
does so ‘‘with some degree of hesitation ; hut a drawing of one 
which came a few years since into my possession, and which then 
appeared to differ from the ordinary appearance of the Corkwing, 
conveyed so near a likeness to Dr. Gunther’s description of 
Bailhn^s Wrasse ^ that he inserted it. Identifications of Wrasses 
simply from coloured sketches is at all times a dangerous plan ; 
but when it becomes a question of two so nearly allied, it is 
hardly justifiable. However, my kept specimen would he similar 
to a fresh one some time from its native element; and shows 
the conclusion of Couch is inadmissible, his fish being 0. melops. 
Cuv.&YaL 

On February 11th I received from Brixham two exceedingly 
interesting examples of Pleuronectoids coloured on both sides of 
the body, the one being a Brill^ the other ^ Gommon Sole. The 
remarkable phenomenon existed in both, that the eyes had gone 
completely over in a perfectly regular manner to what should 
have been the upper surface ; and, as will he seen in the coloured 
drawings [exhibited], the dorsal fin is likewise in its normal posi- 
tion in each specimen, or passing forwards anterior to either eye, 
completely dividing the two sides of the head. 

EhoMBUS Ii^YIS. 

This example of the Brill is 21| inches in length; D, 81, A. 56. 

Drawing exhibited at the Meeting. 

t In Catal'Fish. Brit, Musenin, T862,- iv. 'p. '84, ‘‘British Ohannel” is 
given as one 'locality, of/'its, habitat> but dtS' rapture' there' is not , 'otherwise' 
'.referred to. ' 
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Ejes in fhe normal position. The whole of tlie under surface 
of the body, except the head, coloured similarly to the upper 
surface. 

SOLEA TiriiOAEIS. 

Eeiigtli 11|- inches ; D. 7(>, A. 67. Eyes in the normal position. 
The whole of the under surface of the body except the head 
coloured as on the upper surface. 

These two specimens afford proof that the position of tlio 
upper eye is not necessarily correlated to the colour wd'iich exists 
upon, or is absent from, the under surface of the fish. In most 
of the double examples, or those coloured on both sides, which 
I have previously obtained, doubtless the upper eye has had its 
progress arrested when in course of passing over to the oppo'site 
side of; the liead — apparently confirmatoi^y of the theory which 
'has been aclvaneed, that the under surface becomes etiolated, due 
to the loss of infiuenco of the' organ of vision over its pigment- 
cells ; and that in double examples the colour is due to the eye 
not having been completely transferred, and still rotainiiig its 
power. Other theories have been advanced, but it would seem 
by no means unworthy of consideration whether these double 
flat fishes are not retrogressions towards what existed in an 
earlier', stage of development, 

PnEUBOKBCrES ELBSUS. 

This , example, from the. Vestinixisto ■ Ac]imriu.m,.is ^6 inches, 
.long;' D. 61, A. '41.. 'Eyes no.rmal p anterior half of body 'dark;;", 
'.posterior half .white blotched; with ■brown; .caudal . fin' mostly 
grey ;■ some' „blotcheB on dorsal .;and^aiia.l .fins; under siiiJa.ecr'c^^^^ 
';the body, white... Jlere. the; eyes were normal on the usual side, 
yet the posterior half of the body was white blotched with darker. 
Some authors have considered .these more or less albinos, or as 
sports duo to crossing. 

Couch, in the ‘ Intellectual Observer,' v. p. 407, remarks that 
one of these fish, residents of the tropical parts of the Atlantic 
Ocean, had been taken in Gornwall in a net at some rather con- 
siderable distance from land ; and in Ms * Eishes. , of the British 
Isles ' it is figured at pi, ccxlii., leaving no doubt as to the species 
'■ '."■.alluded '4o. ■ "■.■' 



ME. P. BAX OH SOME EEITISH PISHES. 317 

Couch laid claim to this fish having teen discovered as a rare 
visitor to our shores, informing his readers that the authority 
was E. Lakes, Esq., of St, AusteFs, from whom lie received, the 
specimen, with the assurance that it had teen obtained from a 
fisherman of Meyagissey, on the south coast of Cornwall, and 
that this man affirmed he had taken it in a net at some rather 
considerable distance from land.” On inquiry this fisherman 
asserted ^‘that a fish exactly similar had been taken about two 
years before by a fisherman of the same place ; and another was 
viewed at leisure, and particularly described to myself, but not 
taken, by an ordinary observer, who watched it in shallow water 
further east on the same coast.” 

Having received an invitation to Mevagissey in order to see 
the Pilchard-fishing in August 1880, 1 gladly availed myself of 
the opportunity, and among other subjects inquired about the 
amount of credit to be attached to this fish as a British specimen* 
It appeared that the example had been parted with to Mr. Lakes 
by a sailor, who wns also a fisherman, named Matthew Barron, 
and that he had been mate of a vessel, ^ The Eoseland/ which at 
the time inquiries were first being instituted happened to be lying 
in St. Austers Bay. The master, on being shown Couch’s figure 
of the fish, at once expressed his opinion that his mate had 
brought the example to England in salt, and which he re-* 
membered supplying to him for tlie purpose of preserving it in, 
Barron on being spoken to declined any information, except 
that it came from a long way off land. Subsequently the figure 
from Couch was taken round to the various fishermen in Meva- 
gissey, one and all of "whom denied ever having seen such a 
fish captxtred" at that .port, . although ' moat ; of „ them had seen 
such a one brought by Barron from “ foreign parts,” 

My informant sent Mr. Couch the foregoing information, and 
I was , shown hiS' letter received- in reply. Mr. Couch observed, 
on March' 2nd, T868, After all such fish may have wandered 
to our coasts," is ■ not '--beyond ' the . bounds of .belief, although its 
native.'country .is'far away-;. ■ but the - fact of a doubt among your 
.neighbours - throws some "suspicion on .what -had been reported to 
Mr. Lakes.” ' 

, That -this-,', fish , may, wander to;-our , '.-shores-,, is 'perh-aps '.hardly'' 
^.more- improbable- than- ''the advent, 'of JBammelm ferciformis 'still 
the fact that --,Co,,uch’s specimen'- had 'been 'captured- at 'Mevagissey 
is -' 'as unreliable -as' that of. ' JELolocanthm . /rico'fer, '-".'reported," la'st 
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year to Iiave been taken on the island of Lewes, but which on 
investigation turned out to have been similarly brought from its 
native habitat*. 


OnXJPEA SPEATTHS. 

Although Mr. Holdsworth, in his excellent work on ^ Deep- 
Sea Fisheries * (pp. 133, 134^), has alluded to the subject of the 
spawning of these fishes, I have thought that further confirma- 
tion of his obsermtions might be desirable. I have therefore 
this season had examples collected and sent to me from Cornwallj 
when on January 12th I found some had fully developed ova and 
others similarly forward milt. 


On tlie Apparent Eetention of a Sur-anal Plate by a young 

mmefra. By F. Jeppeet Bele, M.A. (Communicated by 
Dr. J- Miteie, F.L.S.) 

[Read March 3, 1881.] 

It will, I think, be of interest to direct the attention of fche 
Society to the characters of the apical system of a small speci- 
men of what I take to be an example of tlie species MoMminetra 
viridis. Did it stand alone, we might have some difficulty in 
associating it with any completely adult form as yet known to us j 
fortunately, how’-ever, there are in the National collection three 
other specimens, which exhibit a less remarkable arrangement of 
the parts of their apical area : none, unfortunately, have any 
definite history, and they are all. denuded of' spines, ■ ; ' 

The . retention ' of 'a sur-anal plate, in a test with fits longest 
(though not its... morphological)'.' axis.' as !n,ueh as 12'5 millim.. long 
is a point of sufficient importanee,.in. so 'differentiated a genus as 
'■ to make 'the determination of the apeeies -a 

matter of '.comparatively secondary eoncern. 

'"■.That" the 'plate in' '.question "is. to, .be. regarded as a persistent 
sur-anal will be seen to bo something more than a plausible 
suggestion, if the illustrating woodcut be carefully examined. In 
character and relation it would correspond either to the definition 

-'. *. ' Si»ce'readmg';tMs'.'.'pap0r'.'I:havA::reoeived'k.ii<^{:,|^i^^^ 
gissey, who informs me that he has just seen Captain Ball, of ‘ The Roseland/ 
who has informed him that Barron brought the Ostraoion in question from the 
Island of Ascension, 
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of Wriglitj “ additional or sm»-anal plate developed in the centre 
of the disk before the anal opening or, in the words of the more 
recent definition of Alex. Agassiz it has “ an ocular plate op- 
posed to the median line of the subanal plate, the adjoining 
genital plates uniting just in front of this imaginary median line 
to separate the ocular plate more or less from the anal system.*® 

There are other points in the characters of the constituent plates 
of the apical area that are worth a moment’s 
attention : the large size of the genital plates, 
the small extent to which that which bears 
the madreporite is perforated, the presence of 
five valve-like anal plates, are indeed sugges- 
tive points. 

But it only remains to be noticed that we 
have here to do rather with a case of reversion 
than of direct inheritance; the three other 
specimens, which clearly enough belong to the 
same species, have none of them any persistent 
plate. Of the three, unfortunately only one 
has its anal plates preserved, and it has but 
three. On the other hand, if it be a case of reversion, the ancestor 
of the EcMnometra had no slight resemblance to JSalenia ; mA the 
fact will have to be borne in mind when a serious attempt is made 
to define the relations of the Salenidm to the rest of the regular 
■■ Echinoidea., ■' ■ 

The difference between this sur-anal plate and the large plate 
on the anal area proper, which is not unfrequently found in spe- 
cimens of Temmpleurm mA other forms, seems to me to suggest 
the question whether the sur-anal plate has really, of itself or 
primarily, any relations to the covering plates of the anal area. 
In the specimen here figured it has, at any rate, no share in 
covering that orifice* STotwithstaiiding its retention, proper anal 
plates have become developed, and alone exhibit relations to the 
anal orifice. Here, just as in Balenia, there is no question as to the 
smallanalplatesbeing distinct from the sur-anal. InTemnopleu^ 
rm. and its allies the large plate lies the boundary of the 

anus, and may even not quite touch the periphery of the anal 
area* So far, then, as morphological identity can be spoken to by 
similarity in position, the homology which has of late been gene*^ 
rally, regarded as subsisting between' these plates must he some- 
: ■ , , ^ Bull M. 0. ZJ. vol. m ^ 



Slietch of parts of 
young EcJiinometrai 
enlarged 4 times, and 
slowing, s, Bur'anal 
place, it, anal plates, 
and, m, madreporio 
plate. 



820 


PEOF. p, M. i)nsrcA3r ok a 


thing more than doubtful. The absence of such au anal plate 
in the ancient Cidaridse, the mode by which the anal plates 
appear in EcMnociSaris, the membranous contlitioti which 
obtains , in Diaclema (a form ancient enough, as •\ve now know, 
to retain a rudimentary internal gill), suggest that what is 
seen in the more highly differentiated TeinnopleuridjE h due to 
some secondary process now considerably obscured. It is possible 
that an increase in the rapidity of the rate of derelopinent has 
here, as sometimes happens with the blastopore and the mouth 
or anus, giTen to a more lately acquired structure a superficial 
resemblance to one which was not even its proper predecessor. 


On a Lithistid Sponge' and oxi a Eo.rm of' AphroocdUHes from 
the Deep Sea off the Coast of Spain. By Prof. F. Maetik 
Dotcaf, M B Lond..imS./E.L.S.,%^^^ 

[Bead February 17, 1881.] 

(Plates XXIV.,&'XXV';)- 

Dubing one of the dredgings of the Expedition of II.M.B. * Por- 
cupine,’ in 1095 fathoms, off the south-’west coast of Spain, a mass 
of fistulose coral was brought up ; it mcluded in its branches 
many foreign substances, and amongst tliein two small siliceous 
sponges. The coral wiis described by me in my monograph of 
the deep-sea corals and lately my attention has been drawn to 
the beautiful sponges. 

One of them, about an inch in height and oiie tliircl of an inch 
in thickness, Inis numerous oscules on it, and it :b perfect in its 
hard parts. . : Of the 'soft tissues- no- ■ idea .can be^ obtainech ' The 
' .sponge evidently ■ belo.ngs ' to" the ■ Lithistidie ; for the skeletal 
/ eiemcmts'-biEncli ' 'after the fashion of the group, inteflockat their 
ends with more or less fiiigreed terminations, proving a conth 
' ,nuous ...network^- and -there,.' are.- con,nective peltate'i'^^nla on the 
':Gutsido. 

-' ."The sponge-'hodyis^we'ryJiard '.and Tesi'sting; but it Is smooth 
tobhe touch and eyej'and.'.is'of -a-dirty 'white colour ; the outside 
'■ '.of-tlie-bodyis faintly wrinkled here--ancl there, and m produced, on, 
.'-the flanks'- and: at' the'' apex into sev'eral wart-like, 'clevationB, each" 
"-terminating,'., in ' an osetile which .'leads deeply iiitO' the mass. ,Tlie 
' oscular ,-processeB are: -short,.' unequal, diftereiitly directed, . and 

■ - *- Trans;, i^ool. Soo. vol. viii. pfc. y. p. 337. ' 
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have their bases sloping gradually on to tbe body. The oscular 
openings are unequal in size, are crateriform, and their wall is 
evidently stout. (Plate XXIV, fig. 1.) 

A transverse section of the body reveals a thin dense cortical 
part, enclosing a lax sponge-like internal structure, with cavities 
and canals of different sizes ; and these end externally in the 
oscular projections. (Plate XXIV. fig. 2.) 

The cortical part exhibits a totally clifierent structure to that 
within, and is dense and close : it forms the outside of the body 
and of the oscular processes. Ho pores are visible on the outside 
of the body with the naked eye ; but the microscope reveals minute 
spaces between the margins of the foliato-expando-ternate spicula 
of the derm. Water enters very readily through the dense cortex 
into the interior. 

A section through the sponge-body, made sufficiently thin to be 
used under transmitted light, without disturbing the position of 
the structural elements, revealed the histology ; and a thin slice 
made parallel with the surface enabled its details to be satisfac- 
torily described and figured. 

The transverse section shows the dark line of the dense but 
thin cortex on the outside, and within it concentric layers of 
spicula grouped in difiei-eut manners, the outer layer being con- 
nected wuth the coimective spicula of the cortex by means of 
short, stout, cylindrical processes, H o free stems project inwards 
from the foliated edged peltatedooking, connective spicula just 
noticed ( for the stems are invariably attached to the proper spi^ 
cula of the body just within. These outer proper spicula of the 
body are in very close order, and within them is a series of radial 
spicula massed into radial columns with spaces . between them, 

^ 'giving' the appearance of rather a lax :tissue. .' /The. columns' ■ im- 
pinge^ internally, on a thick concentric, layer of shorter 'spicuk'' 
much confused; and this is attached within to a colmnnar layer 
like that external to it. This alternation of close and open 
concentric ■ layers ; is 'repeated s'everal 'times, with more or dess 
:,'reg,ularity. ' ■ ' ■ ■ 

■' '''.The "result ■n.f, this' arrangement ■ .and' .'grouping of',spicula 'is4“o 
develop,e a . series of mo.derately sized ' spaces in concentric series," 
and to ''eata,bli'sh'' ' a less, 'permeable', set., of layei-s ,betwe.eH. them.* 
Here 'atid. there.'" the. '.spaces 'become, larger, and in some places 
sinali'.,0'2^i5'-'i^*Mc?^.',, or ' tubes,.., are :, formed,-;; , is,''"' done at the 
„expeBse ,of'th6, eomentric.do'se -layers. which" abort,;.'': and the long 
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spicula are then either doubled in number or are greatly en- 
larged radially. Some have the limbs by which they usually unite 
to the ' shorter spicula of the concentric layers greatly enlarged 
and ciirvecb so as to include more or less of the' side of a tube 
(Plate XXIV. fig. 3). Near the larger canals in the interior^ 
the concentric and radial arrangements are lost, and a confused 
tissue, consisting of medium-sized spicula uniting by very spimi- 
lose and ragged ends, exists. The hunched masses of spicular 
endings give an opacity which is very difficult to overcome (Plate 
XXIV. figs. 4-7). In portions of the section, the columns are 
so thick as to render the distinction into concentric and radial 
parts uncertain. 

The spicula of the interior of the body vary much in size, and 
are, as a rule, beautifully transparent. The trifid outline pre- 
vails, and the fourth limb usually exists, but sometimes it does 
not, or is invisible. ' 

Curved limbs ending in ragged, semi-spinose, or fiat processes 
are common ; but this raggedness is not long or in excess. It 
is often toned down into a series of short blunt projections, which 
are rather opaque and reflect light strongly. 

In the columns, one limb of the spicule is always greatly deve- 
loped, being long and narrowest centrally ; and the other limbs 
are small, being sometimes indistinguishable from the irregular 
junction part. 

The articular processes at the ends of the limbs are excessively 
irregular in shape, not very close, and rather short as a rule. 
Projections occur on all sides of the ending limbs ; hut they are 
rare on the main one (Plate XXIV. fig. 3), where isolated spinules 
are not uncommon. ■ The spicula; which join oii 'to: the andSfOf" 
these radial . ones : . are more , -compact., ^ ' and their - - limbs : are, more 
equal j' th.ey are,' smaller than ;th.e /.n'tbers, and some .are minute, 
formio'g.an excessively'-cloBe -areolation.-' ,:In the first -instance -the 
curvatures of the spicula are. 'very, decided, and the' ends of the 
'limbs\,are ragged; (Plate XXIV. fig. 4)'; their surface is, sparsely 
ornamented with dot-like projections, circular in outline. In the 
.''second C-aBe,,the^ 'minute,' spicula run into each other at' the limb-., 
ends, with ' or .without' ragge-d projections.,; and the various angles' 
-:of - juiictio,n, produce', an "incoherent, arrangement ' (Plate XXIV. 
figs. 4-6). ,' 

' , These'"Smaller ' spicula are' trifid and quadrifid,.-';-'''"''''Wher-e sepa* 
„rabl©,, they present fractures -.and' nodular, points '"at the edge of.tlie," 
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arms (Plate XXIV. fig. 6) and little fi.sed spinules on the edge of 
the limbs. The spaces produced by the junction of these spicula 
are very small, and are intruded Hpon by the ornamentation as 
well as, to a certain extent, by the spicular arrangement of the 
limb-end. This more or less close structure is increased by the 
presence of minute acute-pointed spicula seated on the limb-ends 
(Plate XXIV. fig- V); those of approximate limb-ends interlock. 
In many instances the junction is by simple contact of smooth 
surfaces, without the intervention of this minute spinulose element, 
or by fi.attened-out disks and ragged ends. Throughout, the pecu- 
liarity of the spicula is their general plainness and their scanty 
ornamentation of projecting spinules, sharp or blunt-headed. 

The bases of the large spicula of the columns merge into 
or join, by ragged junction, short, stout, and irregularly shaped 
spicula, with a limb curved outwards towmrds the periphery 
(Plate XXIV. fi.g. 8). These last form the groundwork of the 
cortex, and they are crowded, the spaces formed by their junc- 
tions being very small. Their curved outer limb is covered with 
short and thick projections, more or less cylindrical and expand- 
ing outwards, whexH they are often ragged (Plate XXIV. fig. 8), 
These processes form a layer just within the outside of the cortex ; 
and as they are close and their interspaces are excessively small, 
there is an approach to solidity. 

The last kind of spicule to be noticed (Plate XXIV. fig. 9) 
forms the outside of the sponge , and consists of a very short base, 
■which is narrow^ and more or les s circular in tran sverse outline, and 
a widely expanded part perpendicular to the base and placed with 
its baseless face outwards. The expanded parts of these peltate 
spicula produce the smooth glistening surface of the sponge. Their 
shape is, moreover, very remarkable. An original trifid arrange- 
ment can sometimes be traced, and the stumpy cylindrical stem, 
is the fourth limb ; but each of the tripartite portions is broken 
Up into a series of very ragged, deeply incised, dendritic-looking 
' processes. ' These branch' and rebranch, and terminate in minute 
ramuscules, ending often in minute sharp points arranged in a 
. most, ragged ' a, nd " eccentric .manner. , The' ramiheations give , a, 
,dendritic appearance' to' these ,connective ' spicula, and, to a certain 
■extent, they interlock with those 'of ''their' neighbours. ,' ',Th© spaces 
left- between the ramifications are small and microscopic and act 
'as' po'res.:',;''^ The. '.absence .of'- free' 'stems ''to- tbese.; foliato-expando- 
'; teriiates'' has ■ been already' notice'd,.' 'and hence' the ''sponge is rigid* 
,,," ;"binn. joton.— 2 iO'.GnoGi:, von. xv*' '„''"„25 
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0 flesh-spicEles exist on the outside of tlxe cortex, and there 
is not a trace of any within. A few Glohigerino} and two or three 
long and small attenuate spiciila were detected ; but' they evi- 
dently are foreign bodies, one spicule exhibiting the results of 
decay. 

The specimen is characterized hy its cylindrical shape and 
external oscular processes, its smooth and glistening surface, its 
dense derm of connective foliato-expaudo-ternate spicula highly 
dendritic at the edges, its close outer bocly-spicula with tlieir 
cylindrical processes of attachment for the connective spicula of 
the derm, its alternating open and close main structure, with the 
highly spinulate nature of the qiiadrifid or tetraclade spicula, 
and by its deficiency of free steins to the connective spicula, and 
of all acerates and acuates and other minute sarcodic forms, 

The form is evidently a Litbistid amongst the Siliceo-fibrouB 
Spongida ; and it is indistinctly tetraclade. Amongst the known 
species of Lithistids with surface-spicula with dendritic edges are 
MacAndrewia azoricay G’ray, which probably is the same thing as 
Oorallutes clai)atella^ Schmidt, and Kalici^sis cidark^3oyr. 

The new form is neither of these, which, moreover, have 
flesh-spicuia acerate, fusiform, curved, and microspined. I do 
not wish to establish a new genus from the main characters of 
this interesting Sponge, and propose to defer the consideration of 
its classifieatory position for a time. Certainly the fixity of the 
connective derm-spicula is very remarkable. Bowerbank very 
properly insisted upon the great importance of the free end of the 
peltate spicula in the growth and swelling out of tivo sponge ; it 
enabled the cortex to separate more nr less from the body. But' 

: in this form every part, was rigid ■; and' in order to grow, the whole 
' of the derm-B])icula must have become', deciduous. , 'Lately Carter 
has expressed: his belief that t.he ■.Aerm-spicula." become sk'eleto,:u 
'':':forms,;dttiing: growth',;, but. it does ■ 'not appear possiblo ; in .this 
::'.iust'aEC'e;:' 

The second specimen.'of Sponge, is cup-shaped, with, a' .narrow, 
cylindrical, short base expanding below into a'ragged' foot. ' .It is.', 
about half an inchin 'lmigbt,.'’and.iB'.'eompose'd of one, lay or of net-' 
work of contmu.puS'".:siliceous',:Splculesh ''The .."spaces are large, :"and. 
the solid part is broken up into minor spaces. Outside arc the 
relics of a derm crowded with derm-spicula. The form clearly 
belongs to the genus Wright. (Perceval Wright, 
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AplirocalUstes Bocagei^ Q. J. Micr. Sci. 1870, p. 4. Eistnloiis 
brandling sponge.) 

Carter, enlarging on tbe diagnosis, gives a careful description 
of the species (Quart, doiirn. Micr. Sci. voL xii. p. 450). He 
notices that, besides the common large sesradiate spicula on which 
the vitreous structure is based, there are several other kinds, all 
of which are more or less free from the vitreous mass. Of these, 
the brush-spicule, and the rosette with three rays to each arm, 
are common in the specimen under consideration, and the scopu- 
iine spicula also. 

The form under consideration is a young one and not a frac- 
tured old one. At one spot on the free edge the process of mesh- 
making can be well seen to be due, both to the collection of silica 
around previously existing hexactinellid or quinqueradiate spicula, 
and also to the growth of irregular siliceous threads in the sarcode, 
irrespectively of any geometrical form. The dermal spicula differ 
in many points from those which have been published as character- 
istic of ApTi focallistes, but some of the normal kinds are present. 

Derm. — Tery slender, long-rayed, hexactinellid spicula. The 
stem is as slender as the rays, but is shorter and straight. The 
rays are very slender, uniform in thickness, slightly bent, and 
long. At the junction is a slight swelling, and the prolongation 
of the axis is short and rounded off in a blunt spear- point. Sarcode 
adheres to the spicula, and extends between the rays. 

The arms are separate from those of neighbouring spicula, 
or are under them, forming a discontinuous network (Plate 
XXY. fig, 2). These spicula are very numerous, and are found 
crowding the outside of the main' skeleton and the derm which 
covered up the interstices. Often the vertical limb stands on the 
Biliceous continuous skeleton, and the four at right angles to it 
then extend on, all aides. 

Slender, moderately long-rayed, hexactinellid spicula—tlie axial 
ray very long, above and below the plane of the others, in one 
direction slightly curved, and jagged on the edge (Plate XXV. 
fig. 3). Small hexactinellid spicula— the axis on one side of the 
plane of the radii, minutely ascendingly spinulose (Plate XXV. 
fig. 7). Others with the spinules standing out at right angles to 
the axial ray, and very minutely rugose about the rays also 
(Plate XXV. figs. 4 and 5)^ Moderate-sized hexactinellids — ^the 
radii stout and attehuating, and one of the axial rays also; the 
others slightly shorter, and closely but sparely spinulate in whorls, 
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the spinules being ratber long and curved, tbe points looMiig 
obliquely from tbe stem. ■ This brusb-sbaped form lies witli tlie 
brush on tbe derm and not projecting (Plate XXV. fig. 8). 

Hexaethiellid spicula — tbe four rays minutely serrate and 
spined, not quite straight ; the lower part of the basal ray ratber 
sbort and attenuate, and tbe tipper shorter, but ending in a collar 
around a knob ; both hirsute, with minute very short spimiles 
{Plate XXV. fig. 18). 

Small, short-rayed, minutely spinulose or serrate, bexactiiiellid 
spicula (Plate XXV, iig. 14). Short, stout-rayed, bexactinellid 
spicula, with a long, fusiform, axial fibre (Plate XXV. fig. 15). 

There are also three small kinds of the ordinary quinqueradiate 
type, tbe axis being prolonged as a sixth ray into a small knob ; 
their size varies, and they form a diseontinuous network within 
the larger forms ; and many are in contact with the reticulate 
skeleton. 

Spinulo-reeurvo-polydentate spicula of exquisite delicacy. 
The spinule is long, swollen near the bead, and narrowed off at 
the furtlier end. The watchglass-sbaped bead has, a fringe of 
numerous, recurvate, long and slender processes of great tenuity ; 
they resemble the prolongations of tbe rosette of MUabioiietyon 
delhatum, Schmidt, They are in the derm, and appear to stand 
out from it, (Plate XXV. fig. 5.) 

Very small, multiradiate, burr-shaped rosettes. The short, 
very linear nine or ten radii, arising from a common centre, end 
in slight club-shaped knobs, rather thickest wdiere they spring 
from the radii, and bluntly spear-shaped at the end. Tlie whole 
is situate atldie extremity of a longneedle-almped, spiculum, ivhicli' 

, runs' into the sarcode. , , Some ■ of /these /approach ■ the '*'‘spimilO“ 
multifurcate, a e;Xradiate. 'Stellate spicula of Bowerbank ; but the 
sexradiate intermediate part is - rather 'indistinct. ' V Tlie j are mime-' 

„ ;rous in the, derm.' ', ';'0,thers'are s-pinulo-trifurcate ’’ {Idate XXV* 
'""fig.; 11)": and- spin alo-bifu'rcate. (Plate XXV. dig. 12)* , Minute' 

' -sexradiates,/ .one, limb very small; all, the,' rest,, trifurcate at'', their, 

: ends, '(Plate; XXV* 'fig. 9).. '"Larger forms, the axis - being' n long' 
fusiform- ray '-extending on both ,sideB of the" plane of tlie four .'ray-s, - 
'' ■ each of: which- is. very,- small, ''"and- 'two .are te,rminated by trifid 
'- '.e'xtre'mity .(Plate XXV. fi'g* ,10)*/ 

',: The'projectioii's'from the thick continuous skeleton-fijires are i ' — 
(1) stout at their origin, and sloping down to a fine spicule-shaped 
" "pTO.cess.iof various length's',;, "(2) ''atout at,' their origin^and rather 



APHEOOALLISTES EEOM THE DEEP SEA. 


327 


suddenly diminisliing, and then being prolonged in a fine cyliii- 
clrical spine (Plate XXV. fig. 17); (3) very fine cylindrical spines, 
as slender as the long attenuate spicula, lying on the skeleton, and 
long enough to cross a space between the meshes; (4) short, 
cylindrical, slender-stemmed, club-topped, spinulose projections, 
and some of greater length (Plate XXY. fig. 18). At the base 
of the body, however, the reticulation is of a very difibrent 
character to that seen elsewhere ; it is smaller, closer, and consists 
of a vast number of hexactinellid spicules turned into skeletal 
tissue hy exogenous increase of silica. The arrangement is con- 
tinuous ; but there are no wide interspaces. Long spicula are 
seen here and thei'e, cylindrical and attenuate. 

At the free growing edge, the skeleton of the body is in 
a most rudimentary state ; and it is evident that two sets of 
spicula are forming the lattice-work — ^hexactinellids and quinque- 
radiates. But there is a very irregular broken net-looking mesh 
of siliceous fibres, in which the shape of the ordinary spicule is not 
traced. This irregular structure covers much space, has a derm 
on it in some places; and it appears to have been produced by 
tbe sarcode, and not through the intervention of joining spicula 
(Plate XXV. fig. 19). 

Here and there long, very tapering, attenuate spicula, more or 
less closely spinuled, or rather serrated, are in contact with the 
skeleton of the meshes (Plate XXV. fig. 16) ; and they are 
in contact with others which are not spinuled ; and both sets 
overlap, and form a structure between the derm and the 
skeleton.,"'' 

The meshes of the body-skeleton are moderately uniform in 
thickness in some parts, and the spaces bet’ween the interspaces 
are wide, on the whole, in the stem of the sponge. The skeleton of 
the mesh is very reticulate, and unequal in size, and usually the sur- 
face of the large continuous spicula is granular. The spinifonn 
projections are numerous, and many cross nearly or quite over an 
interspace. The resemblanee of the skeleton to that Qi Aphrocal*- 
listen Wright f 'is .considerable , in 'some parts ;','but'it is 

■''interesting, to' note tbe structure 'Of , tbe base and' tbe, variety, of 
the spicule elements, as affording distinctions of more or less 
■value. ''■'" ■ 

Oscar Schmidt, in bis ^Spongien der Meerbusen von Mexico’ 
(Jena, 1880), names a fopm which is by no means unlike that 
now’ under consideration shape ; but even the very short 
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and insiifSeient diagnosis of Gyailiella lutea suffices to dis- 
tinguisli one from the, otlier (Sehmidb, oj9. cit.' j), 46^ Taf. vii. 
fig* 2).' 

A still greater 'resemfilance in sliape exists between tlio new 
form and MhaModictyon delicatimn, Schmidt {op, dt. p* 46, Taf, vii- 
fig. S)'; but the beautiful rosette of this very lax-inesb eel Mexieaii- 
sea species is not distinctive. Tlie i-est of Schmidt’s diagnosis is 
ill sufficient to establish a species. 

On the seventh plate of tbo same work, Schmidt gives some 
figures oi' AphrocaUistes ddocagei ; and one is interesting (fig, 5 B), 
for it indicates a young specimen with its base. It is, as fiir as its 
lower third is concerned, very much of the size, and resembles in 
shape, the new form ; but there are no indications of the peculiar 
basab structure just described. 

, Finally, there are some points' of .r'cS6Enblauce,:'b:Ut riot sufficient 
’ to necessitate a generic alliance, -with Aulodictpon^ .S.'.Eeiit: : ■ ■ ■ 

: .BESFBIPTIBlSr OF THi: PLATES.,' : 

The Lithistid sponge. 

Pig. 1. The hocty, natural size. 

2. A transverse section, natural size. 

2 a. The same, nmgmfied. 

6, Large column-spicula of the radial open structure, niagnifiad. 

4, A spicule of the concentric close structure, magnifiecl 
Smaller spioula from die same region, magrdiied. 

' , . e. ' %>icula with apituded limbs, magriifled. 

. 7.' %nnules, magnified,, ofpreoedmg Bg.fi. ■ ' 

, ^ 8., Pouted;' spiciilur with ittiniUc.-simuloge junctions, :,:m, a, guided. 

' It The spicida just within the eoHoXjAmgniiied.;''' ^ 

' , '10.:''.;Poltateoorte%';dohdntie, moffi spicuL-, niagtiiflecL ■ 

A'p’hroGaUutm 

V'' T.,': .Thdepedindiraa^ 

2. Large common derm-spiciila, magnified. 

3. Hexactinellids with long axis more or less ragged, magnified. 

4. 5. Minute hexactinellids, magnified. 

6. A multidoutate scopuline, magnified. 

7, 8. Brush -spicula, magnified. 

9. Bosette, magnified. 

10. An incomplete rosette, with a long axial fibre, magnified. 
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Fig. 12. Attenuate straiglit-limbed, knobbed, simple rosette, magnified. 

13. A spinulose liexactiuellid spicule with knob, magnified. 

14. An liexactinellid with serrate limbs, magnified. 

15. An hexactineUid with prolonged axis, magnified. 

16. A long, attenuate serrate fibre, magnified. 

17. Plain processes of the skeleton, magnified. 

18. Clubbed cylindrical spined processes, magnified . 

19. The lattice- work at the free edge, magnified. 

20. The lattice-work of the base, magnified. 


On Individnal Yariation in the Branchial Sac of Simple Ascidians. 

Bj W. A, Heebman, D.Sc., B.L.S., B.E.S.B. 

[Read April 21, 1881.] 

The difficulty of determining tlie A^alue of specific characters in 
Ascidians is well known to all who have worked at the group. 
It is now universally admitted that the old method of descTibing 
merely the external appearance of the animal is insufficient ; as 
in many cases it is impossible, from an examination of the external 
characters alone, to determine the genus, and even in some cases 
the family, to which the specimen belongs. Cousequently, most 
writers on the Tunicata in recent years have deacribed in more 
or less detail certain internal characters, including the branchial 
sac and its related organs, the circlet of tentacles, the dorsal 
lamina, and the olfactory tubercle. The conditions of these 
important structures furnish most valuable generic and specific 
characters, and an account of them should undoubtedly form part 
of the description of an Ascidian. 

It must not be forgotten, however, that some of these charac- 
ters, in many species, vary considerably according to the indivi- 
dual ; or, in other words, not only do varieties exist, but most indi- 
viduals differ sliglitly from each other in points which are given as 
specific characters: this, of course, ';is ' only ■ in certain species.. 
Hence when the number of specimens for comparison is small, 
it is often> delicate matter to. determine ''what is ,a good species'. 

My attention was; first directed to this variation by reading Laeaze-' 
Huthiers’s description, in his great work on the Molguli dm of 
three marked varieties of branchial sac in 'CtemieeUa Lance])laini, 
L.-Duth . This appears, ho weyerj from the aceouht given , to be a 
H. de Lacaze-Butbiers, “Histoire des Aaeidies simples des eotes de France,” 
2® partie,; ArobiTes de Zoologie exp^rimeBtale et g4n4rale/ t. vi. p. 619, pi. xxiiL 
figs. 9, 10, 11 (1877). 
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case of marked and permanent varieties, and not merely of indi- 
vidual variation. The irregular portion of a branchial sac of 
AsciiUa -vvliicli I recently figured in the Journal of tins 

Society {antea, p. 284, PI XVII. fig. 3), I regard, on the other 
hand, as merely a local abnormality which I think may be accounted 
for by the splitting or branching of several neighbouring transverse 
vessels. I have since met with an exactly similar case of great irre- 
gularity in a bi'anchial sac of AscitUa virgmea, 0. F. Miiller. 

In order to try and deteznnine tlie extent of individual varia- 
tion in the hrancliial sac, and so satisfy myself as to what charac- 
ters are most constant and may be relied upon in the determina- 
tion of species, I lately examined minutely the branchial sacs of 
several of our coBimonest species of simple Ascidians, of which I 
had a sufficient number of specimens at my disposal. Tlie eon- 
cliision I have come to is interesting, but rather unsatisfactory — ■ 
namely, that certain characters, such as the relative sizes and 
arrangement of the transverse vessels, the nuinbor and position of 
the internal longitudinal bars, the shape of the meshes, and the 
number of stigmata they contain, are highly characteristic of 
some species, and not at all so of others 

A marked example of the latter class is St^ela .pvsmhrmf 
V. Beneden, which has such a variable branchial sac that it is almost 
impossible to obtain specific characters from its details. This spe- 
cies belongs to the Cynthiidae, one of the characters of which is that 
the branchial sac is longitudinally folded. The norinar number of 
folds in the genus eight, four on each side ; but, in this' spe- 

cies th.6 folds are almost obsolete, b.eing entirely wanting on tlie left 
'side, and reduced to one O'u the right. ' Even tliat on<;^ can lianlly ho 
e.alled;a fold ; it is merely a slight bulging inwards, or projccd/iou 
of the 'branchial sac, on which ^there are a 'number of tdoscly a.] ) prox i- 
'''B,ated internal longitudinal'bars. ■ /IHs' single repre.HCMvi;aiiYe of 
', 'the' "enormous folds found in''m’Ost:''Cy:nthiidm and MoIgulNlm is 
' situated in ' the,' do.rsal part of .the ''right side, and is separated 
'from the dorsal ..lamina 'by a broad' space .free from internal longi- 
tudinal bars. A. similar /.space 'is, .present on the loft side of the 
dorsal lamina and two others at the ventral edge of the sm*,, one 
on each side of the' endostyle.,''''' 'These spaces are always larger 
than the ordinary , meshe's .but .''they vary'" greatly i'U' size in dif- 

^ I liaTc lately ariuved,''at similar,r6sults.':after'an'6Xazi,i,in'atio'n 'of the socnllcd 
**oifixc.Uory tubercle ’/'as''a s|>e'cific character.' (Bee "‘ 'Proc. Eoy. Hiyfej. Sue. Edtuf 
Yol. vi.)'; '■ 
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ferent individuals. The stigmata are, as a rule, of mncli the same 
width ; and consequently we may take the number of stigmata in 
these spaces as a measure of their extent. The commonest 
number of stigmata observed was sixteen, but numbers down to 
twelve were frequent, and in one case ten only were present: 
only once were more than sixteen observed, and in that ease there 
were twenty-three, I 

The number of internal longitudinal bars on the fold varies 
from six to nine, and is generally eight or nine. The rest of the 
right side of the branchial sac, between the fold and the ventral 
clear space, is divided by the internal loDgitudinal bars into 
meshes of varying size, and containing each from two to eight 
stigmata. The prevailing numbers are six, seven, and eight ; hut 
here and there one comes across smaller meshes, generally two 
or three together, containing each tlmee or four (usually three, 
rarely two) stigmata. 

On the left side of the branchial sac after the dorsal clear space, 
and therefore in a corresponding position to the fold on the right 
side, we invariably come upon one or more (generally two or 
three) of these narrow meshes ; and they occur several times 
between this point and the ventral clear space, just as they do on 
the right side. There can be little doubt, I think, that these 
narrow meshes are the almost obliterated or rudimentary repre- 
sentatives of the missing folds. In several new species of Etyela 
in the * Ghallenger ’ collection the folds in the branchial sac 
are in even a more rudimentary condition than the single fold 
of Etyela grosmlaria. They are merely tracts in which the in- 
ternal longitudinal bars are numerous and closely placed. JNlow 
these narrow meshes in the present species are caused merely 
by three or four internal longitudinal bars being placed more 
closely together than in the rest of the area. Then the inva- 
riable occurrence of three or four of themen the left side next the^ 
"dorsal, clear, space seems to indicate that they represent the fold, 
in the corresponding position on the right side, finally, they form 
generally three or four longitudinal lines down each side of the 
,branchial' sac,' and '.four (one of which ,is frequently very , slight), is 
the normal number of folds in the .genus. ■ ■ 

The branchial sac of ..dm Alder, has''a verychara'Cter-' 

istic ' appearance,, and is very constant in' the size of .the meshes, 
p,apill8e3„.'«ljc. , ' : There ,is„',Dne' point .in'dts,; structure, "hoW',ever,: ,'Which' „ 
seems "'liable fo' 'variation. As'' a.^rule.,.. the' 'transverse' .vessels ,'a're ail, 

LOT. JOnBN.^ZOOLOGT,TOn..':Xt.: J:6' 
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of the same calibre ; but in several specimens wMeli I have exa- 
mined every fourth vessel is much wider than the intervening 
three. 

In €iom mtestimlis the meshes vary somewhat in size in 
different individuals, but according to no apparent method. Five 
stigmata in a mesh seems the normal arrangement ; four and six 
are frequently met with, larger numbers more rarely, while ten 
is the utmost I have observed. 

One form of variation remains to be mentioned, viz. the pre- 
sence of delicate horizontal vessels placed irregularly between 
the transverse vessels and dividing the meshes into two parts. 
AscUia as])erBaj 0. F. Miiller, is an example of a species in which 
these vessels occur as an individual variation. In typical speci- 
mens the transverse vessels are all of the same size, and .the 
meshes are square and undivided ; hut in some individuals many 
of the meshes (not all) are traversed by these delicate horizontal 
vessels, and. so divided into 'pairs. of transversely elongated areas.' 

Notwithstanding this liability to individual variation in the 
branchial sac of at least some species, there is no doubt that the 
organ is of primary importance in speciiication. It consequently 
seems most advisable, in the description of new species, where a 
sufficient number of specimens is not available to determine which 
points are constant in the species, to describe the branchial sac 
and other important organs minutely, so that subsequent inves- 
tigators may have details of structure in sufficient iiiimber to 
warrant them in assuming that , the great majority are , constant 
. characters,, and ..that only a. few, .probably, arc liable to variation 
m„auy one individual of the species. 
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The Parasites of Elephants. By T. Spekcee Oobbolb, M.D.^ 
E.E.S., P.L.S., Eoreign Mem. Boy. Agrie. Acad. Turin. 

[IleacT April 7, 1881. Abstract.] 

This contribution, which will be published in the Society’s 
‘ Transactions,’ with appropriate illustrations, deals with four- 
teen species, of which twelve are entozoal. The first recorded 
(Ascaris lonchojpterd) was taken from a captive animal destroyed 
at Greneva on account of madness. Two species were described 
by the late Dr. Baird, but some remarkable peculiarities of 
structure in Sclerostoma si]^unculiforme and /B. clathratum had 
been overlooked. Eour new Nematodes are added (Btrongylm 
foliatiiSy B^falcifer^ Doclimim ^angeri^ and Mlaria Smitidi), The 
last species and one of the Strongyles w^ere found in singular 
growths or abodes formed within the walls of the elephant’s 
stomach. Three new species of AmpJiistoma (A. JBEawhesU^ A, 
ornatmn, and A. pa^illatum} are described. In the fresh state 
these beautiful little parasites are transparent and of a bright 
pink colour. Many new particulars are given in respect of thA 
{JE'asdola Jaelcsoni) described to the Society in 1869. The 
larval state of Gastro^Mlus eleplian tis is also fully noticed. 
Specimens of this ’ were exhibited from an African elephani} 
shot by Dr. Kirk. Eemarks were also made respecting the 
curious parasitic ova observed by Mr. Sclater and Prof, Elower 
on tusks now preserved in the Museum of the Eoyal College of 
Surgeons. After referring to Mc&matomi/zuB Somqpm of 
Piaget and Mdgnin respectively, the paper concluded with a 
record of facts pointing to the destructive effects of the flukes, 
roundworms, and Amphistomes. The epidemic affecting Sanger’s 
performing elephants was attributable to this cause. 
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On tlie Occurrence of tlie Norwegian Argentim silus* on the 
Shore of the Moray Eirth, Banffshire. By Thomas Edwabb^ 
AX.S. 

[Head April 21, 1881.] 

The present being one among the few instances of the capture of 
this species in the British seas, the writer presumes that a notice 
of the fact, with an account of the ffsh itself, may not be uninter- 
esting to the memhers of the Linnean Society, 

The fish alluded to was taken about the end of October, 1879 , 
nearly thirteen miles west from the town of Banff, and was sent 
to me for examination, as none of the fishermen had seen one of 
the same kind before. It was also new to me. With the aid of 
two friends, Professors Trail and Ewart, of Aberdeen University, 
I' was enabled definitely to identify.it as here named in the title 
of the' paper, though previously to this Ur. Gtlnther had hinted 
by letter that it might b© Argentina dim, 

Bemripion of the J’M.—Length 82I inches. Height of body 
near shoulders (where the fish is deepest) about 1 inch. Cir- 
cumference at same placo over 2 inches, near the tail scarcely 1. 
Length of head 1| inch, which tapers considerably towards the 
month, which is very small and gives the head a most remarkable 
appearance. Breadth behind the -eye l inch.. Length of tail 
(which is deeply forked) l|inch. ' ' Uorsal fin in front nearly 1| inch 
in height and pointed, the first ray being the longest, the others 
shortening as they go backwards.'' 'Adipose fin about | .inch iii' 
height, is rathe,r boomerang-shaped, and placed only I inch .fro'm 
the root.'of Aho .caudal,. its. insertion being in direct lino with the 
centre ■ of ' the anal, , ■ Pectorals' rather . pointed and,' .over 1 ' inch' in 
length; Tentrals' nearly an -inch, and,, broadish. at, their "tips; 
Anal' fin at .'its commencement- 1 of anAnoli, but 'lessens towards' 
its'- extrem,ity, which, is within, |■.■■^nch ; 'Of tixe ,, tail. T,he d(),r,0al fiii:,' 

■ When,' tills -paper 'was' 'written. ami forwanW to, -the-. Society I wM.tiader 
the impression that the species had not hitherto been obtaiiiocl on the British 
coasts. My isolated position did not enable me to consult books or musouiWH, 
and a copy,' of -'.the'' Booiety’s do'nrnal -containing 'Br. -Francis Day^s paper “On 
the Ilobridal ,'- Argentine Soc. vol': yr;p. 78, pL iy.), nut; having 
then reached me, I was unaware of the most recent notice of the fish in 
question, and of its determination with , the Afgmtim Limi, I 

Avould gladly ' liave' withdrawn., my paper; on 'learning ''Of Dr, Da/s; but the 
Oouncil of -'fche.Soo'iety 'hay© thought fit .to .print it, as, -an .additional record of a 
fish whereof,<mly;,,'throe' British 'Bpecimeas have previously been taken. 
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commences about 1|- incb. from tke bead ; ventrals nearly opposite 
where the dorsal ends ; pectorals close to the gill-covers. The 
fin-rays, so far as I could make them out, are as follows : — -I). 9, 

F. 13, V. 14, A. 11 to 12, C. 24. . 

I may mention, however, that the fins were somewhat hardened 
and contracted, the fish having been dead some days before it 
reached me. 

The most important and peculiar characteristic of the fish is 
the shape of its body. In this respect it is decidedly in part 
hexagonal and in another heptangular. Thus in a great measure 
its small contracted mouth resembles the Syngnathidse, or pipe- 
fishes ; hut at the same time it differs widely in every other 
respect. In the adipose appendage and the disposition of its fins 
it approaches the Salmonidse ; but here again it differs as mate- 
rially, if not more so, from this tribe in the form of its body. 

Another special and interesting peculiarity, which is not found 
in either of the families alluded to, although met with in the keel 
of the Clupeidse, is that each division of the body is distinctly 
separated by a visible ridge, which, in most cases, are minutely 
but very sharply serrated. These serrations may be felt by pass- 
ing the finger downwards from the head. The sensation and 
peculiar irritation, though not an unpleasant one, resembles that 
given to the hand when rubbed gently along a very finely cut 
saw. This is particularly the case with the parts at the centre 
of the belly, which latter, like the back, is distinctly divided by 
a raised ridge or keel f the serrations here seem to be stronger 
and larger than on the other ridges. 

The back is nearly | of an inch broad, the first compartment 
about J inch, the other a little more and bounded by the lateral 
line, which is straight. The stripe immediately below it is the 
broadest of all, being 1| inch, the others get narrower as they 
descend. Belly not quite so broad as the back. 

As the number of divisions so are the number of colours, each 
■' being mostly of a , different' ' hue.. " That • on'' the back , would, seem 
' ; to, have., been, 'of a deep' amber tint,'' the; next, ..aide wise,; being 
greenish blue, the other silvery grey, the one below the lateral 
, "line: being, of ';a' .pure ' .silvery ..white, with a...'bright metallic, lustre, ' 
'"the. others only^a little fainter, .'but '’very similar ' to ;those' 'above;' 

, ' belly greyish white, 'wM^ of greenish bine and "purple. 

The head on the top had been nearly the same as the back, with 

'V a:,'.',:'; ^ 
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tlie sides silvery. The large eye has a very bright silvery iris 
and a bluish-black' pupil. 

Another very noticeable feature of the fish was (and this took 
the attention and excited the admiration of others as well as 
myself) that, turn it whichever way you like, the glistening of the 
various stripes had a most beautiful and pleasing effect, exhibiting 
all the colours of the rainbow, the harmonious iridescence being 
visible whether looked at from before backwards or the reverse ; 
when alive, doubtless, it may even have been more brilliant. 

One more peculiarity of the fish, and a most striking one, is 
that, though about an inch in thickness, the fiesh is so transparent 
that you can see the vertebrse quite distinctly by holding it up to 
thelight. \ 

From what has already been stated concerning the mouth, no 
one will Wonder when they are told that I could only make out 
/the : gape, to be, of an^ 'inch. 

On looking into the minute oral aperture, I could see that the 
upper jaw was thickly beset with numerous small teeth, but could 
d^cover none on the lower jaw. The tongue was almost covered 
with two large strong teeth, one on each side, and curved back- 
wards ; betwixt these there were others of a like form, but much 
smaller. 

I may here further mention that there is a small fleshy pro- 
tuberance or wart at the tip on the underside of the lower jaw. 

On dissection the specimen proved to be a male, but as to its 
probable maturity I venture to offer no opinion. The milt, which 
was of a chalky whiteness and 1| inch in length, did not seem to 
me to he full ; it might have been partly spent. 

The stomach contained the remains of a few of the smaller 
crustaceans, such mJDarwinia compresm and Trotopedata^ also 
fragments of Bertularia Jilicula and Antennulmda antennana^ <fec. 
This may show, or at least give, an indication that its haMtat is 
amongst the corallines, and that its small pointed-like foouth is 
well adapted for picking off the minute zoophytes from their 
horny stems. Its form, too, is such as to enable it to glide with 
perfect ease, and its large eyes to see its way through amongst 
the countless animal forests which everywhere clothe that part 
; of the ocean where it seemsto live-and.sport. 
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Oh tlie Green Colour of the Hair of Sloths. Bj H. C. Soebt^ 
LL.H., F.E.S., E.L.S., Y.P.G.S. 

[Eead April 7, 18B1.] 

Some years ago the late Mr. E. E. Alston called my attention to 
the green colour of the hair of Bradijpus casfaniceps, noticed by 
Seemann, who had inquired of Dr. J. E. Gray whether he knew 
any green species of Sloth, for that such was the colour of one 
living in Nicaragua. Seemann, in a letter quoted hy Gray in a 
paper in the ‘ Proceedings of the Zoological Society ’ raised the 
question whether this green tint, so abnormal in mammals, might 
not he due to a parasitic alga; and suggested that one reason why 
the animal was so seldom seen was that the coarse hair, thus 
coloured, made the creature look almost exactly like a mass of 
the so-called vegetable horsehair (Tillandsia mneoides), so com- 
mon on the trees of the district where the Sloth occurs. Little 
or no further .attention appears to have been directed to this 
question in England ; and neither Mr. Alston or myself had any 
idea that it had been carefully studied in Germany. On examin- 
ing, both microscopically and spectroscopically, some of the hair 
from Seemann’s specimen, which had retained its colour where 
not exposed to the light, and comparing it with specimens from 
Cholopws JSoffmafbfd, 1 'WdiB soon convinced that Seemann’s ex- 
planation was correct ; and after I had devoted a considerable 
amount of time to this subject, Mr. Alston accidentally found 
that Welcker and Kuhn had published a very complete memoir 
on the growth and structure of the hair of Sloths and on the 
algsB parasitic on themf. I cannot therefore lay claim to having 
been the first discoverer of these organisms, but have worked out 
the question in an independent and different manner, and observed 
some facts which are not described in the paper just cited. 

In the first place, I have had the advantage of studying fresh 
material, and not, like previous authors, merely specimens that 
had been kept long in museums, which was perhaps the reason 
why the general green colour of the hair is not alluded to by 
"Weleker and Kuhn. Early in the year 1S77 a was sent 

to the Zoological Society’s Gardens direct from its habitat, which 
died very soon after its arrival ; and Mr. Bartlett kindly placed 

^ 1871, p. 429. 

t Athand. der aaturf. Ges- zu Halle, 1866, vol. ix. p. 20. 
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tlie entire sliiii at my disposal. I have also had tlie advantage of 
studying tlie hair' of specimens which had lived some years in 
England; and "was thus able to learn that none of the green algm 
grew on the hair in the dry atmosphere of the house in the 
GardenSy whereas on that of the animal fresh from its native 
damp woods the niimher on the hair from some parts of the skin 
was so great as to give rise to a most unmistakable green colour, 
not seen in the case of the animals which have lived some time 
in this country. It therefore appears that the growth of the 
alga depends partly on the damp character of the locality in 
which the Sloths live. I, however, think that it also depends, in 
great measure, on the most exceptional and remarkable structure 
of the hair of Sloths ; and after having carefully studied that of 
very many other animals, I must say that it appears to me not 
at all probable that algm would grow on the hair of other mam- 
mals, even in damp localities. 

Eor my present purpose it is convenient to look upon hair as 
a very variable mixture of dense horn and a highly cellular 
pithy substance, containing much air. As an example of oh© 
extreme, I may refer to the bristles of the wild hoar, which are 
generally almost exclusively composed of dense horn. In many 
animals the hair consists of a solid external sheath of horn, 
with a central pithy core, the relative size of wliich varies much ; 
and in the case of nearly all Deer and some Antelopes and allied 
animals this central pith constitutes nearly the whole, and 
the external horny layer is very thin. In aU these cases this 
layer is continuous over the whole exterior; and though some- 
times the surface is rough and scaly, yet in many cases it is 
almost or <|idt© smooth and glossy^ 

The hair of (%s. 4 & 5) differsin 

manner from all others that I have examined. Instead of the horny 
exterior being continuous, it is more or less deeply luted Iongi« 
tudinally, right down to the central pith, which is thus exposed 
i^ong the bottom of the numerous grooves (fig. 4). The growth 
of the green algse is most unmistakably related to this structure* 
None grow on the surface of the bright glossy ribs, whereas aU 
along the depressions they aboxmd, so that we see clear polished 
ribs and deep green hollows extending longitudinalLy along each 
hair (fig. fi). I do not see how we can doubt that this special 
localizalion is due to the fact that the surface of the grooves is 
rougher, as weU as more protected from friction, than the ribs. 
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Probably this influence of friction is the reason wby tbe general 
green colour of the liair is so much better marked in some parts 
of tbe animal than in others, being more especially visible at the 
back of the head and neck. 



Fig. 1. Hair of Brady'pns with algse on surface. 

2. The same, old and cracked. 

3. The same, transverse section. 

4. Hair of OholopziSf transverse section. 

5* The same, surface with algai in hollows. 

The structure of the hair of JBrad^pus (figs. 1, 2, & 3) differs 
as much from that oiCholopm as from that of all other animals^ 
which have come under my observation ; and in fact we might 
almost say that it is the reverse of the normal. Instead of there 
being a horny sheath and a central cellular pith, there is a central 
horny thread (fig. 3) and a pithy exterior, with somewhat ohlique 
transverse structure, made much more transparent when saturated 
with Canada balsam. The result of this remarkable structure is 
that old hairs break up into numerous segments (fig. 2), which 
look like angular beads strung on a central horny thread, so as to 
make the hair, roughly speaking, somewhat like the barbs of cer- 
tain feathers with attached barbules. It is on this external pithy 
portion of the hair that the green aigm grow (fig. 1) ; and I am dis- 
posed to believe that they are able .-to .^grow on: it' mainly because' 
the surface is sufficiently rough to allow them to attach them- 
selves so firmly that they are not easily removed by friction. 

It will thus be seen that I attribute the presence of the algm 

[* There is a small Sloths however, in which the larger hairs a, re q^uite 
smooth und solid.— -Eh.},' ' 
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OH Sloth's hair quite as much to its exceptional structure as to 
the humidity of their habitat, and look upon this unusual growth 
of green parasitic plants as due to the combination of both con- 
ditions^. If the green colour is really a protection to the 
animal, one cannot help asking whether the structure of the hair 
is connected with this protection, either by design or by gradual 
deyelopment. 

On examining the hairs in a natural state with the microscope 
every stage in the grow^th of the small green algie can be seen ; 
but many facts may be better observed by heating the hair in 
dilute caustic potash. This dissolves the horny substance of the 
hail’, but leaves the algm more or less free. There is then no 
dilBciilty in studying every phase of growth, from green specks 
ofTiy,feD in diameter up to cells of diameter; and 
they are seen dividing and subdividing in much the same manner 
as the cells ot Ollorococcmi^m common on damp walls and trees. 
Kiihn describes those met with^ hair of Braiypm m 
ing from those on Oliolopm, basing: his conclusion, to a great 
extent, on the number and form of the spores. He iiaines them 
respectively Bradfpi and P. The plahts 

certainly differ in several particulars ; but one may doubt whether 
the difference is not due to difference of conditions. One grows 
on a comparatively flat surface, which allows of lateral extension ; 
whereas the other grows in grooves, which alio w of only free 
linear development. "We cannot say whether the spores of the 
one form would grow into the other under changed conditions ; 
Mt, at the same time, the different conditions may hove led to tbe 
production of well-marked hereditary peculiarities. However, 
whether we call them species or varieties, at all events there can 
be no doubt that they are minute parasitic plants ; but at the 
same time I thought it desirable to confirm this conclusion by 
the independent evidence of spectroscopic examination. 

On heating in alcohol the hair of the Cholopus fresh from 
America, the colour was not dissolved, but it was readily soluble 
after the hair had been boiled in water, and yielded a fine green 
solntion. This I studied very carefully, separating the different 
constituents in the manner described in my paper on comparative 
vegetable chromatology t, and compared it with the solution 

[* The hair of Bats, it may be observed, seems adapted for a growth of algse, 
so far as mere structure is concerned. — 

; ' f '■:I*roeee&^„ of I%al''^odety^ , 
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obtained in a similar manner from Chlorococctm, Botli contain 
tlie sis different-coloured substances nsnally, if not inTariably, 
met with in green algse and in plants of higher organization, but 
in different relative proportion* The most striking fact was, that 
the variety of chlorophyll which I have named “ yellow chloro- 
phyll/’ characterized hy a spectrum very different from that of 
the more abundant “ blue chlorophyll,” exists in a much larger 
relative amount than in plants of high organization, and even in 
larger amomit than in other green algse which I have examined, 
but perhaps not in larger than might very well occur in minute 
green algse growing in damp tropical woods. On the contrary, 
what I have called ^‘orange xanthophyll” occurs in smaller 
amount in the algas from the hair than in CJilorococcum. I sub- 
join comparative analyses, which must be looked upon as only 
approximate. They, however, suffice to show most clearly that 
the green colour of the hair of Sloths is due to the presence of 
precisely the same colouring-matters as those found in green 
algse, the difference being no greater than what may be due to 
small differences in conditions. 



Chlorococcum. 

Sloth’s 

Blue chlorophyll 

48 

53 

Yellow „ ........ 

10 

17 

XanthophylL . .......... 

16 

17 

Yellow xantkophyll. . . . . . 

16 

8 

Orange „ 

6 

■ ' 1 

Liehnoxanthine ........ 

■" 4 

4 


100 

100 


Descriptive Catalogue of the Species of collected on 

the ' Challenger ’ Expedition. By Geoeoe Busk, E.E.S., 

[Pablislied by permission of the 3k>rdB Oominissioners of tbe Treasury.] 
[Readily 5, 1881.1 

The number of species here referred to the genus OeEepora is 
about 26 or 27. 

^ Of. these—-'":.': 

1. The region yielded three, from depths vary- 

ing from 51 to 450 fathoms. 
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2. The SoidJi-Atlantic furnished five, from depths varying from 
5 to 600 fins.' 

3. The Kerguelen or South-Indian region yielded seven, all 
from the immediate neighbonrliood of Eergnelen’s Land, and 
from depths varying from 20 to 150 fms. 

4. The Ausfmlicm region afforded eleven species, all, with one 

exception (O'. from depths varying from 2 to probably 

not more than 40 fms. The exception is a very aberrant form, 
and only doubtfully referred to the genus ; it was procured from 
a depth of 2600 fms. 

5. The Kortli-Faeifie region furnished only two species, one at 
18 and the other from 310 fms. ; and 

6. The Boutl-'Tacific three or four species, from depths varying 
from 45 to 150 fms., except in one rather cnriOns instance, in which 
the specimen appears to have been brought up from 1325 fms. , 
near the western coast of South America. The circumstance is 
curious, since the same species, Q, Matonemis (var. magellensis), 
occurred near the Falkland Islands at a depth of not more than 
5 to 12 fms. 

On the whole, the genua, as represented in the present collec- 
tion, would appear to belong to comparatively sbaEow water. 

Class P0LY20A. 

Order Q-TMHonaiMATA. 

Suborder Cheilostomata. 

Earn. CEIiEEPOBIDiB. 

OelleporidEe, JofeifA ; Brit, Mus, Cdt, \ MmchSj 

Escharid® (para), 

/ , ,MyHozoid00 (pars), ■' 

■ '/y.'CAar.v erect- ■■or..:-Buherect, irregularly "heaped 

together, and often forming several superimposed layers. 

G-en. 1 . Ceulepoea. 

Cellepora (pars). Fabric. ; Linn,, ^c. 

Cellepora, Brit, 3Ius, CatiJohnst; Hinchsi auct 

Tuhipora (pars), Ldnn, 

Millepora (pars), Ellis ^ Solander, 

Ceileporaria, Lamw. ; Reuss ; D’ Orb., 

Spongites, Ohen, 
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CJiar> Eoarimi multiforinj lamellar and incmsting and par- 
tially adnate, or free ; or erect and attached hy a thick base ; 
massive or irregnlarly branched, solid or holloiv ; or in the shape 
of small parasitic, pisiform or discoid growths. Zoceda, in the 
older portions, more or less erect or vertical, very irregularly 
disposed and heaped together. Orifice entire, or sinuated in 
front, with one or more small avicnlaria closely contiguous to it. 
Often a preoral rostral process (sometimes aborted), usually 
supporting an avicularium; very generally interspersed avi- 
cularia. 

The species of Oellepora here enumerated may he artificially 
arranged into groups, characterized respectively hy the form of 
the orifice, or, more accurately perhaps, by that of the oral valve 
or operculum ; whilst a secondary division may he made from the 
characters afforded by the general zoarial habit f, which may be 
either incrusting or lamellar, or more or less solid, massive, 
branched, or lobate. 


§ I. Border of the primary orifice entire ; not sinuated or notched 
in front (Holostomatous). 


1. C. hastigera. 

2. C. apiculata. 

3. C. nodulosa. 

4. C. zamboaogensis. 

6. C. albirostris. 

6. 0. tridenticulata. 


7. C. eoliimnaris. 

8. C. honolulensis. 

9. C. imbellis. 

10*. G. rudis.J 
11. 0. solida. 


§11. Orifice notched or sinuated in front (Schizostomatous). 


ct. Incrusting or massive, branched or lobate. 


1. C. Simonensis. 

2. C. pustulata. 

3. 0, wlindriformis. 

4. C. Eatonensis. 

' C. ovalis. 


6*. C. polymorpha. 
7* C. tuherculata. 
8*. C. vagans.' , 

9. ■ C . . J acksoniensis 


Parasitic, usually pisiform. 


10, C* bicornis. 

11, C. bilahiata. 

12, 'C.'signata, 
13., C. conica. ' 


14. , C. ansata.' ' 

,15. " C. eanaliculata. ■ 
16. , G. ' bidenticuiata. 


t Vide Hincks, Brit Mar. Polyzoa, vol. i. p. 898 et segi. 

I In the species marked with the form of the orifice does not 

'accord with that of the , operculum., 
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If tlie form of tlie operculum be taken as the character'*, the 
species may be arranged as under : — 

§ I. Operculum suborbicular, semicircular, or arcuate. 
(Woodcuts A B.) 


1. C, noduiosa. 

2. C. hastigera. 

3 . C. albirostris, 

4. C. ovalis. 

5. G. columnaris. 

6. C. polymorpha. 

7. C, Jacksoniensis. 


8. C. apiculata. 

9. C. tridenticulata. 

10. C. zamboangensis. 

11. C. honolulensis. 

12. C. vagans. 

13. C. imbellis. 


II. Operculum more or less pyriform or contracted below, with 
an articular notch on each side. (Woodcuts C & B.) 



a. Massive, iobate, or incrusting. 


1. G. tesselata. 3. C. rudis. 

2. C. Eatonensis. 4. C. cylindriformis. 

Pisiform, parasitic. 

5. G. ansata. 9. 0. signata. 

6. C. bicorais. 10. C. bidenticulata. 

7. G. canaliculata. 11. G. bilabiata. 

8. C» conica. 


Section I. 

l.’ C. 'HASTICjERA, n. Sp.f 

Char. Zoariwm erect, expanded, \6h^%Q. Zomcia deeply im- 
mersed ; surface entire dull. Orifice (primary) suborbicular, with 
a slightly sinuated lower border and no spines. rmtra. 

of two kinds— one, very stout and subconical, supporting on the 
posterior face, either at or near the apex or lower down, an 
avicularium, with either an acute or a duckbill-shaped mandible 
and a toothed beak ; the other slenderer and very acute, with a 
small lateral avicularium at the base overhanging a notch. 

Mah, St, 162. Bass Strait, 38-40 fms., sand. 

^ See paper by A. W. Waters ia Proe. Lit. & Philos. Soc. Manch. 1878, 

t “ ObalL Bep.” ph xsds. %. 1. Tbe illustrative figures bere referred to 
along with the name of each new species will appear in my Monograph of 
the Challenger ’ Polyzoa , now nearly completed. 
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In some respects tlie characters of this form render it douhtfii! 
whether it may not he a variety of G, 'bispinata^'EM.. Gat., or 
C. {Biscofora) albirostris, Smitt (Morid. Bryoz.) ; but the total 
absence of any sign of the two long slender oral spines in the mar- 
ginal zocecia, and the different form and proportions of the preorai 
rostral process, render them, in my opinion, sufficiently distinct. 

2. C. APICDLATA, n. Sp.^ 

OJiar. Zoarium inernsting, or nnilaminar and imattaclied. 
Zooecia (at the growing edge) ventricose or barrel-shaped, with a 
granular unpunctured surface; in the older portions deeply 
immersed and very confusedly disposed, varying much also in 
size. ]Brimary orifice semicircular, with a straight entire lower 
border, and surmounted in the earliest stage by two, or rarely 
three, long oral spines. JPreoral rostrum very irregular in size, 
and suppoi'ting usually on one side a large avicularium, with an 
obtuse serrated beak, and a subacute lanceolate or triangular 
mandible, and usually produced beyond the avicularium into a 
longer or shorter obtuse apiculate spine. 
jEhfS. jSt, 163 A. Off Port Jackson, 30-35 fms., rock. 

The extreme irregularity of growth and great diversity in the 
form and size of the preoral rostrum, which is sometimes very 
small and at others developed into a very large avicularian pro- 
cess, renders any description of this species very difficult. The 
chief points at present are : — (1) the semicircular oridce (about 
wide) with a straight entire lower lip ; (2) the, at first, short 
and thick hollow rostrum, which afterwards becomes produced 
into an obtuse spine, and on the side of the wider portion, some 
distance above the base, supports on one side a large avicularium 
with a finely serrated beak and rather blunt elongated mandible ; 
(3) the presence on the youngest zooecia only of two, or sometimes 
three, long oral spines, like those m or 0. 

yalUrostris'^ Smith The figure in Oh all. Eep.’’ plate xxix. has 
unfortunately been taken from a very bad specimen, and shows 
little of the real characters. 

:3.\#:todtoosa,. n. sp. / 

Char, a rounded, irregularly nodular massive growth. 

Zooecia perfectly upright, very deeply immersed below, often free 
above, and united in sets of three or four together. Orifice 
suborbicular or elliptical, about 0^'*007 wide. A few excessively 
minute denticles within the lower border. Operculum subtrian- 
« aiaU. Kep.*' pi. rdx. %. 2. 
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giilar rounded, about 0'^*006 in diameter. !Preoml rostrum small, 
conical, obtuse, most frequently represented by a mere transverse 
tuberosity. On tbe back a very minute avicularium with a semi- 
circular mandible. Omcium partially recumbent, free, with a 
wide arcbed opening, and frequently witb a round pore on each 
side in front. Interspersed avicularia rare, columnar, vicarious. 
Mandible blunt, triangular ; beak obtuse, not toothed. 

Sdb, St. 163 A. Ojff Port Jackson, 38-4!5 fms. 

The open honeycomb aspect of this form and the peculiar 
habit (if constant) are very characteristic at first sight. 

4. C. ZAIIBOAHOEKSIS, n. sp.^ 

Char. Zoarimi expanded thick, loosely adnate j surface uneven, 
but not distinctly mamillated. Zocecia distant, very confusedly 
disposed, obscurely punctured round the border ; the interspaces 
are sometimes irregularly cancellated ; surface porcellanous. 
Primary suhorMcular or slightly coarctate ; operculum 

suborbieulo-triangular. I^rearal rostrum small, conical, obtuse, 
presenting on one side near the base a very minute avicularium, 
with a semieliiptical mandible pointing upwards. Interspersed 
prominent with a short duckhili-shaped mandible and 

simple non-serrated beak; very rarely one of large size, com- 
pletely immersed, with a long spatulate obtuse mandible very 
wide at the base. 

Ofi* iSamboanga, 10 fms. 

In the figure the orifice is represented as notched on one side, 
but the apparent notch is merely caused by the projection of the 
base of the rostrum, and the rostral avicularium is represented 
larger than it should be. 

Discopora albirostris (forma Florid* part ii. 

p. 70, pi. xii. figs.' ,234-239 V ' ■ 

? Cellepora bispinata, JSI;; BtU. Mus. Cat. p. 87, pi. cxx. figs, 1, 2. 

Char. massive, irregularly lobate, cristscform, erect or 

partially incrusting sponges or fueus. Zooeeia (marginal) barrel- 
, shaped;, surface, pearly, .smooth -or finely granular; imperforate, "' 
or with a few punctures round the border. Or^oe (primary) sub- 
orbicular, or arcuate ; two long, very slender, unarticulated oral 
spines above. Mosirwm (when fully formed) very long, straight 
and acuminate, solid, ■■ .with . .a' ' minute ' avicularium;; '^with;' 

. ' * : « ;0lial!. . Bep,”. pi. mx; ,■ t';:'' 
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circular mandible on one side of tlie base, and oyerbanging a wide 
sinus ; on the older zooecia often a long, solid, upriglit acuminate 
spine, arising apparently from the side of the zocBcium about the 
middle of its length ; the rostrum often developed into a very 
thick subcylindrical process, obliquely truncated at the end, and 
presenting on the ohHque face a large avicularium with a blunt 
spatnlate mandible and toothed beak (fig. ^d). A few inter- 
spersed immersed avicularia, usually placed transversely on the 
front of a zooecinm, and varying greatly in size ; the mandible 
elongated, obtuse, or snbspatnlate, with a simple rounded beak. 

Mob, 8 t. 151. Off Heard Island, 75 fms., mud. 

As Prof. Smitt remarks, the typical G. alUrostris in a fresh 
condition is readily recognizable by its greyish-brown colour and 
blaekish-hrown opercnla. The zooscia, he goes on to observe, in 
the growing edge of the colony, are elongated ovate, presenting 
the greatest resemblance to Gellefora bispinata, B. M. Cat. 

In this I quite agree with Prof. Smith, and am strongly inclined 
to think that his Cell, albirostris is identical with my G. bispinata. 
Unfortunately I have no specimen of the latter to compare, and 
the figure and description in the Brit. Miis. Cat. are hardly 
sufficient to determine the point. Under these circumstances 
I have thought it best to retain Prof. SmitPs appellation. I 
would remark, however, that my term of '^very minute,’’ as ap- 
plied to the usual kind of rostral avicularium, quite accords with 
The large rostral avicularia are only 

''occasional.." 

With respect to Prof. Smith’s supposition that €. albirostris 
and mj Cell, mmmllata may he connected, if I understand him 
correctly, I may observe that there can be no doubt of their 
complete distinctness. Hor can I see any reason for regarding 
the form described by Prof. Smitt, under the name of 0. (Dis- 
copord) puBilla, as merely a variety of his G. albirosfru. The two 
seem to me to be quite distinct 5 and how their close relation is 
^Mncontestahly proved by the very same form of their zomcial 
aperture,” seems to me to be by no means clear, seeing that the 
form of aperture in question is one of very common occurrence. 

,, 'B. G. .TEIDEKTIOHLATA,' n. Sp-"^ 

' GJmr. lamellar, expanded, apparently unattached, 

uneven.^^ surface shining, granular, 

^ “Chall. Bep.** pi. xxix. fig. 3. 
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imperforate. Orifice aremte or sultnangulay\ with three (some- 
times four) internal denticles within the lower border, about 
O".0O0 _q''-OO 7 wide. Eostnm (sometimes absent) a small rounded 
tuberosity, supporting on the summit, seated in a shallow de- 
pression, a minute avicularium with a semicircular mandible ; a 
strong articulated spine on each side of the orifice. Large inter- 
spersed avieularia apparently vicarious (certainly not rostral), 
usually immersed, but sometimes more prominent, and partially 
erect, with a short, broad, duckbill-shaped mandible, shutting 
down into a shallow boat-like beak, the edge of which is finely 
pectinate. 

Hal. St. 186. Lat. 10° 30' S., long. 142° 18' E. ; 8 fms., coral- 
sand. 

This well-marked species is at once recognizable by the long, 
articulated and indistinctly jointed oral spine on each side of the 
orifice. The limited development of the rostrum, with its little 
imbedded avicularium, is also a well-marked feature, as is also 
the fine pectination of the border of the cup in the interspersed 
avicularia. Another curious feature is the frequent occurrence 
on the surface of the zoarium of lengthened tubular processes or 
tunnels, looking like enormously elongated zooecia. The nature 
of these curious appendages is very obscure. 

7. 0. coLUMFAEis, n. sp.* 

Char. Zoarium expanded, thick, irregular in form and extent. 
Zooecia very deeply immersed, ventricose, but with the outlines 
very obscure ; substance of wall solid, porcellanous ; surface 
finely granular. Orifice semicircular, lower lip straight and 
entire. A long, solid, tapering, columnar process springs from 
the back or side of the zoarium close to the orifice. In many 
zooecia there is a small tuhercular avicfilarian process in front 
below the orifice, which also sometimes rises in a columnar form ; 
mandible triangular. 

JBLdb. St. 162. Off East Moncoeur Island, Bass Strait, 38- 
80fms.,sand. 

8. C. HOFonuLEFsis, n. sp.t 

Char. Zoarium massive, irregular. Zooecia very confusedly 
crowded, deeply immersed ; surface finely granular, imperforate. 
Orifice (primary) semiorbicular or subtriangular, lower border 

Ohaii, Eep.*^ pi. ssis. %. 11, t “ Ohail. Bep.” pi. xnx. fig. 5^ 
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straigHtj with a minute S-tootlied pectinate process within it. 
A short pointed preoral rostrum, supporting on one side a small 
avicularium, with a semicircular mandible. In the older parts 
very numerous, large, interspersed prominent avicularia, with 
lanceolate mandible pointing upwards, and simply channelled 
beak. ' 

Sab. St. 260’^. Off Honolulu, 18 fms. 

Differs from G. tricleQiticulaia in tbe much smaller size of the 
internal denticles, which rather resemble a minute 3- toothed 
comb, and in the almost universal presence, on the front of the 
older zooeeia, of a prominent avicularium with a lanceolate 
mandible and simply channelled non-serrated beak. 

9. C. IMBELLIS.t 

Char. Zoarium lamellar, ffexuose, tbin. Zocecia distinct, erect, 
free above, ventricose and immersed below ; surface finely pitted. 
Orifice arcuate, or sub triangular or sub orbicular, about O'' *006 
wide ; peristome slightly thickened, a small avicularium in front 
just within the border. A few interspersed immersed avicularia, 
with an elongate spatulate mandible. 

Sab, Off Bahia, 10-20 fms. 

Only a single specimen, apparently old and dead. 

10. C. ETOis, n. sp.J 

■'Ohar.r Zoarium a single specimen) consistkig of a short, 
thick, cylindrical stem rising from a broad base and dividing into 
two rounded lobes. Aspect rugose and coarse. Zometa com- 
pletely immersed and very confusedly heaped together. Orifice 
subquadrangular, large (nearly O'^’Ol wide), depressed. ■Sreoral 
roctrum hx the ordinary zooeeia merely a tubercle supporting an 
miculariurt^ with a blunt elliptical mandible pointing down- 
wards ; in the fertile zooeeia the rostrum is developed into a 
broad hollow process, from which a raised border passes back on 
each side of the orifice to the sides of the ooecium. 
deeply immersed, having on the front a crescentic disk, marked 
with radiating furrows. Yery numerous interspersed immersed 
avicnlaria, lying in all positions, and of very various sizes, with a 
broad short mandible, much contracted at the base. 

: " 'SA.: St." 320. , Lat. , IV S.,, long. 53° 52': W. ; 600; fms.,/ 
hard .ground.;/'';' 

' t/^^*^Ohaff Eep.’tpl.' ■ 

\ “ Ohall. Eep.” pi. xxviii. fig* 7. The operculum in C. rudis is pyriform ; so 
that it really belongs to the next section. 

niM, JOHEF.— zooLoaY, yon. xt. 


' 28 ^' 
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11. C. soiiiDA, n. sp. 

Char. Zoarkmi ramose or globate, very irregular ; iu tbe older 
portions tlie zomcia are, as it were, all fused together, and coated 
with a porcellanoiis deposit, so that all trace of openings is lost. 
Zoweia (younger) barrel-shaped, wide above. Orijlce (jiiadrangular, 
border entire; the zoceeium rises behind the mouth into an 
obtuse conical process, usually presenting a small amcularium, 
with a triangular mandible on the interior aspect. In front of 
the mouth is a much larger, rounded, tumid prominence, on which 
are, occasionally, placed a few very minute circular aviculark, 
also with an obtuse triangular mandible. Occasional large inter- 
spersed cmcuhrkij with a broad, short, spatulate mandible. 

Eak St. 160. Lat. 42° 42^ S., long. 134° 10' E. ; 2600 fms., 
red clay. ' 

The entire growth is solid, and has a porcellanous aspect. 


Section 11, 

12.. G. SIMOKEKSIS,m, sp.^- 

Char, Zoarium branched or massive and irregular; surface 
uneven, nodulated, or papillose. Zooecia dee]ylj immersed and 
ventricose, with a row of punctures round the border, and some- 
times sparsely punctured all over. Orrfiee ciithridiate [keyhole- 
shaped] ; peristome thick, in the older stage annular or shortly 
tubular. An obtuse avicularian process on one side close below 
the orifice, with a broadly triangular mandible pointing upwards. 
A few interspersed, minute, immersed avicularia with spatakto 
mandible. 

Hah. St. 122. Lat. 9° 5' S., long. 34° 49' W. ; 400 fms., mud. 
SimonkBay. 

The oral valve is of the same shape as the orifice, and has a 
pyriform thickening on each sidef. 

The small interspersed avicularia in the older parts of the 
zoarium appear to be transformed zocecia of small size. 

13. C. BUSTULATA, n, Sp. J 

Olmr, Zoarium cylindrical, irregularly branched; branches 
slightly tapering. Zomia^ in* the younger portions, distinct, 
ventricose ; wails entire, uneven. Orifice ciithridiate ; peristome 

, ^ “ ChalL Eep.” pi. xxviii fig- 6 k pL xxis. fig. 9, 

t “ Chail. Eep.’' pL xxix. fig. J « Chall Rep.” pi OTiii. fig. 8. 
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tliin. In tlie older zooecia a small tubercular preoral process, 
bavin g on one side a minute avicularium witb a sub triangular 
mandible. In tlie older portions tbe individual zomeia are, for 
the most part, obliterated ; and in those parts of the zoarium tbe 
surface presents small pustular, subbexagonal eminences, each of 
wbieb bas a minute micwlarium in its centre. Besides these 
there are a few interspersed micularia witb spatulate mandible, 
with a very contracted base. 

Hal, St. 167. Lat. 89° 32' S., long. 171° 48' E. ; 150 fms., grey 
ooze. Off Marion Island, 50-75 fms. 

14. 0. CTMHDBIEOEMIS, B. Sp.^ 

Char. Zoarium conical or tapering. Zomcia large, distinct. 
Orifice orbicular, widely emarginate. A strong, incurved, cylin- 
drical preoral process, supporting a large avicularium.^ with a 
broad, equilateral, triangular mandible. Interspersed avicularia 
not numerons, having a broad, short, membranous mandible, 
either of a duck-bill form or squarely truncate. Ooecitm small, 
erect, globose, punctured. 

Sal, St. 142. Lat. 35° 4' S., long. 18° 37' E. ; 150 fms., sand. 

The only specimen . is of a cylindrical form, about long by 
0"*1 in diameter, appearing, but not certainly, to be moulded on 
■a worm-tube. 

■ 15. : €. Jaoksohiehs^^^ 

Char. Zoarium hmneh.ed ; branches compressed. Zooeeia barrel- 
shaped, very distinct at the growing edge, elsewhere confused ; 
surface granular, with a row of small perforations round the 
border. Hreoral f rocess short, pointed, triff d, with an avicularium 
on one side at the base, with a rounded mandible. Orifice orbi- 
cnlarj, widely notched in front. On some of the lateral zocBcia 
there is a strong projecting rostrum with a lanceolate avicu- 
larium, the beak of which is cupped and toothed. 

Mai. St. 163 A. Off Port Jackson, 30-35 fms., rock. 

' ' ylO, C. Eatohehsis,.''B^^^^ 

Char.:} Zoarium, multiform, ■■massive,, or branched,: the branches 
short, thick, and obtuse, or more or less lamellar, and free or 
incrusting, or parasitic, and more or less globose. Zooeeia (young) 
barrel-shaped, afterwards ventrieose; surface entire, smooth. 

^ “ Ohall. Eep.”.pl. xxx. fig. 0. t “ Ohall. Eep.”pL xxs. fig. 10. 

t Hot really notched. § Ciiall. Eep.” pi. xxix. figs. 4, 6, 8. 

28 * 
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Orifice siibarcuate,, witli a wide notcli. Tr coral rostrum ybtj 
¥ariable in size and conformation ; small and conical, or very 
large and cylindrical towards tlio end, and deeply cliannelled on 
the posterior aspect, but always hollow; supporting near the 
extremity a small avicularium with a semicircular mandible ; 
numerous, very large, interspersed avicularia, with a duckbill- 
shaped mandible, shutting down into a deeply cupped beak, the 
end of which is gouge-shaped and the border entire and sharp. 

Sal). St. 149 n. Eoyal Sound, Xerguelen, 20-60 fms. St. 
149 I. Off Christmas Harbour, 45-120 fms. St. 803. Lat. 45^^ 
31' S,, long. 9' W, ; 1325 fms., GhUgerina-ooze, St. 315. 
Lat. 51° 40' S., long. 57° 50' W.; 5-12 fms., sand. 

Though exhibiting great diversity, especially in the greater or 
less development of the rostrum, the specimens from the above 
localities agree in all essential particulars, such as the shape of 
the orifice and oral valve, the presence of the small rostral semi- 
circular avicularium, which is sometimes terminal, sometimes 
seated below the summit, which may be prolonged into an acumi- 
nate point beyond it ; but mord ',‘partieularly the peculiar con- 
formation of the numerous and large interspersed avicularia. 

At first I had divided the form into three species (C. Uafonensu^ 
O. magellensis, Mid O, rostrata),h^ am now quite satisfied that 
they are all specifically identical. 

17., 0. ovALis, n. sp.*- ' 

Char, Zoarium ramose, branches cylindrical, tapering. Zocecia 
distinct, very prominent in the younger parts. Orifice orbicular, 
with a notch on one side. Freoraljprocess strong, hollow, pointed, 
varying very much in height, and being much more prominent 
and pointed on the younger branches than oh the main stem ; it 
supports an micularium 'mth. Bk wide triangular mandible; the 
beak simple. O'oecia subrecumhent, with two or three raised pores 
in front. Interspersed amcularia few, of an oval form. 

St. 75. : Lat. 38° 37': 'K 28° 30'' W. ; 450 fms,., sand.,,' 

Earasitie on a bundle of radical fibres of a Sertularian. 

. ' , T,he, : labial ',notch„^ in: this' ease- ; resembles '''that • which occurs , ' in 

most of the Eetepores ; it is not median, hut placed to one side, 
and appears, as in Betepores, to have a tendency to become con- 
verted into a suhoral pore. 

* “ GbalJ. Eep.’^ pL xxyiii. fig. 5. 0, omlis really belongs to the Holo- 

stomatoiis diyision. 
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18. C, POLTMOEPHA, H. Sp.f 

Vhar. Zoarimn irregularly branclied ; brandies tapering, short. 
Zooecia very confusedly disposed ; surface coarsely granular. 
Orifice (primary) circular, widely emarginate; afterwards the 
peristome becomes much thickened and raised so as to conceal 
the primary moutk. Three or four acute curved denticles witliin 
the peristome, which, in this stage, is unarmed. In other zomda 
the labial sinus becomes fissured, and eTentually converted more 
or less completely into a suboral pore, whilst in front the peri- 
stome forms a prominent tubercular eminence, supporting on the 
side overlooking the fissure a large avicularimn, with a blunt 
triangular mandible and toothed beak. A few interspersed avi- 
eularia on low horizontal eminences, with a spatulate mandible 
(often trnncated) and bifid beak. Ocecia erect or subrecuinbent, 
globose ; surface finely granular. 

Hob, St. 260'^. Off Honolulu, 20- 40 fms. 

18a. Yar. a. discoidea.J: 

Ohar. Zoarium (in single s|)ecimen) discoid, unilamellar, at- 
tached only at the centre. Zooecia at the growing edge ventri- 
cose, surface granular, entire ; primary orifice suborbicillar or 
elliptical, with a minute three-toothed process within the lower 
border. This latter is gradually developed into a large preoral 
rostrum placed to one side, at the base of which is a small labial 
sinus, and on the posterior face a large avicularium with a duck- 
biE-shaped’ mandible and toothed beak, beyond which, in the older 
zooecia, the rostrum is produced in the form of a strong conical 
solid spine, A few interspersed recumbent subimmersed avicu- 
laria, with a long lanceolate mandible and non-serrated beak. 

Sab. St. 186. Lat. i(f 80' S., long. 142° 18' E., 8 fms. 

; ' 19. 'C. TITBEECirLATA, n, sp.§ . 

'•Char, massive, tuberculated. Zomeia erect, in groups 

of several together. Orifice arcuate or subquadrangular, slightly 
notched', or' sinuate.d ■ beloW: ; peristome .thick. iBreoral' rostrum. "' 
very short, conical, with a minute avicularium near the summit. 
A few large interspersed on elevated honow processes, 

with a broad, spear-shaped, obtuse mandible, which does not 
'.shut down 'within the beak.'’'',.' 

: ' ' ■ Sah . ' ' Port ' Jackson, '' '2-10 fms. 

t OhalL Eep..*’ pl. xxx. fig. 11. 

', :rp. '«','€ball. ''Bep/’; pi. ' .xxx. ,fig. , A.; ; 


§ ** Ohall. Eep.” pL xzviii. fig. 0. 
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As only' a single, small, rather worn specimen was in the eoi- 
leetion, the distinctness of this species must be regarded as 
cloubtfiiL 

20. C. VAGAKs, n. sp.t 

Char. Zoarkim incrusting, dark olive- colour. Zocecia small, 
with a single row of puncta round the border. Surface granular. 
I^rimar^ orifiee orbicular or subclithridiate; The peristome much 
produced in front, with a wide sinus; afterwards rising into a 
hollow conical-pointed rostrum, wdiieh usually supports on one 
si de a iiiinute avicnlarium with a semicircular mandible. 'N umerous 
large interspersed aYieularia, whose mandible expands at the ex- 
tremity into three or four branches, connected by a delicate 
inembranons expansion, capable of being spread over foreign 
bodies ; sometimes pointed, but always more or less membranous 
towards the end. , , 

Mak ;St/148. Lat. 46° ;47' ;S., long. 61° 37" E., :210> ims. 
St. 260*. Off Honolulu, lat. 21° 11' H., long. 157° 25' W., 
'"310'fms.' 

. The peculiarities' of this species are:— ■ - 

1. The almost tubular production of the peristome, even in the 
youngest zooecia seen. 2. The peculiar conical-pointed form of 
the preorai rostrum, which sometimes represents merely an ob- 
tuse tubercle, but is more commonly of an acute conical shape, 
the apical portion of which, being denuded of tbe dark fuscous 
epidermis, appears of an ivory whiteness, with a finely granular 
siirfaceand'porcellanousaspect...- 

The mode in which the partially membranous mandible of the 
larger avicularia sometimes spreads like a webbed hand over 
foreign, bodies is very curious. 'In . colour and sup'erficiaL aspect' 
", thisTorrU' might, be ,'eo'nfounded''.with G, rnmnillata^ but they are 
'.<quite' distinct. h' •• 

Section III. 

Cha7\ Zoarkm ,:globose'. , Zomia ventricose below,,/ becoming 
, 'tubular"''' above.' ,' ' circular, notched:,; ,peristome.much',',raised,' 
tubular, :,and '.'furnished "in' 'the,. perfect 'Sterile zooecia with two 
cylindrical preorai processes, having on their summits minute 
', atdmhria-y with an acute* triangular mandible ; besides these pro- 

"„ ', ,t','^'tObalL. Bep.’t'ph. X3£ix.,:fig.:10.,.' . ■'■■f . ‘VOhall. Eep.*’ pi. xxx. %s. I & 13. 
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cesses the , peristome supports 2-4 spines, which in the perfect 
zorecia are replaced by a recumbent globular ocecium, haying a 
rounded fissure in front ; the surface otherwise of the ocecium is 
smooth, and polished. A very few interspersed avicularia, 
an excessively. delicate niembranons mandible of a broadly lanceo- 
late form. 

Sab, Prince Edward’s Island, 80-150 fms. ; parasitic on Jiy- 
riozoum truncatum. And St. 150, iat. 52° 4' S., long. 71° 22' E.y 
150 fms., on Onclmpora Sinclairei. 

22. C. BILAEIATA, n. Sp.^ 

Char. Zoarium pisiform, very minute. Zomcia very irregularly 
disposed, erect, pitcher-shaped. Orifice circular, emarginate ; 
peristome thick and often produced into a rather deep bilabiate 
cup. On some zomcia a short, strong, conical preoral process. 
Oceeia small, spherical, recumbent. 

Sah. St. 161. Ofi’Port Philip, 38 fms., sand. St. 135. Off Tris- 
tan d’Acimha, 60-1100 fms., rock. Parasitic on Amatliea spiralis* 

The collection affords only one or two small specimens. 

2'3. 0. SIGNATA, n. sp-t 

CMr, Zoarium pisiform. Zooeeia deeply immersed and very 
confusedly arranged ; surface smooth, shining. Orifice arcuate, 
with straight lower lip, having.a very minute median notch. A 
strong, curved, hollow, preoral rostrum, ’with an avicidarium^' on 
its posterior aspect near the summit, with a short, obtuse spatu- 
late mandible pointing upwards. A few large interspersed avi-- 
cularia with broad spatulate mandible. . . Ocecia flattened 

in iront, on which is a semicircular area, punctured (not grooved) 
round the border. " - : 

Lat. 46° 53 ' 8,, long. 75°ir W.j AS'fms., sand. : 
'. Parasitic on a Sertularian. '' 

' ,',24. C. coKicA, n. ,ap.J 

■ Ohar* Zoarium forming ' small, conical growths, , disposed , several 
together :in a', stelliform' manner. ' '(parasitic ,' on a' Sertularian). 
.Zomcia ,' ; surface ' rugose,,, obscurely' punctured when" very young. 

...clithridiate ; ' .peristom.e ' thick, 'sometimes' ".raised into a 
ridge on one or both ' sides.:" rostrum cylindrical, short, 

' Ohall.'Rep.” pi. xyx.:f!g. 2.'' . f ** 'Chall. Rep.’lph'ro:. 'fig. 3. 

' "' .'f' Rep.” pi. ssv'iii. 'fig. lO.,' 'Subsequent . obserYatioii .'reuders'it' pro'- 

bable tliat the form here deserihed represents the young condition of a large 
branched and lobafce form^ "which' also '■■.'occurs in .S.,Afx*ica,.. .hut is not in the 
■‘ 'Ohallenger '■ collection.,: 
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curved, witli an avieiilarinm on the summit. Interspersed ayicii» 
laria few in nnmher, of small size, with' a spatnlate mandible. 
Ocedum smaE, spherical, deeply immersed, punctured in front* 

Sidb. Simon’s Bay. 

25. C. AHSATA, n. sp.* 

Char. Zoarimn in the form of smaE stellate growths or tufts, 
having three or four conical-pointed divisions. Zooeda deeply 
immersed at the Ease, hut more free and erect above ; surface 
shining, rugose. Orifice circular, notched ; peristome, in the 
older zooecia, produced in front and on the sides into a long 
tubular or rather canalicular process, which supports on each 
side a small amcularimn with a semicircular mandible. Numerous 
interspersed micularia with curved, spatulate, thin, membranous 
mandible. 

SlaK St. 75. Lat. 38® 37' N., long. 28® 30' IF. ; 450 fms., sand. 
Parasitic on a small Sertularian. 

■ . 26.: 0. 'cAHAnicuEATA, n.'-sp-t 

Char. Zoarium pisiform. ventricose, tolerably distinct; 

surface rough, entire. orhicular and notched in front, or 

more usually clithridiate. A strong curved preoral rostrum, from 
which a thin expansion is continued on each side of the orifice so 
as to form a spacious spout-like cavity, at the bottom of which 
the mouth is situated. On the posterior aspect of the process, 
near the summit, is an micidarium with a semicircular mandible ; 
the apical portion of the process is cylindrical. 

.ShA St.,48. liat. 43® 2' N.,.long. '64®, 2' W.; Slfms., rock 

27, 0^' BIBEHTIGirnATA, n. sp.j"; 

Char. Zoa^'ium nmQll, pisiform. Zooeda ventricose j walls thin, 
sparsely punctimed. suhelithridiate, with two very minute 

denticles within the lower border ; peristome, in the older zocecia, 
raised on one side into a thin canalicular expansion, and on the 
other side into a thicker process, which supports, on its inner 
face, a rather large avicularium, yfiih a triangular' obtuse mandible. 

' Mdb. St- '163 A- ,, Off Port. Jackson, ;'30^35. fins., rock. ■ ■, Parasitic' 
."'■on a "Sertularian. 

; ■ ^'. ** GlialL Bep.” pL xsviii. fig. 5. t ** ChalL Rep.” pi. rsx. fig, 5. 

'«;CbaE.'.Bep.”,pl. xxs. fig, k ' ; 
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Supplementary Note respecting the Use to he made of the 
Oliitinous Organs in. tlie Cheilostomata in the Diagnosis of 
Species, and more particularly in the Genus Oelle^ora. 

(Plates XSVI. & XXVII.) 

I MHCH regret that before drawing up the preceding account my 
attention had not been called to a suggestion by Mr. Arthur W. 
Waters* respecting the use of the characters afforded by the oral 
valve or operculum in the diagnosis of species in the Cheilosto- 
matous Poi3"zoa, as I should otherwise have been saved a great 
amount of time and trouble in the endeavour to establish satis- 
factory distinctive characters in the perplexing and difficult group 
of the Cellepores. 

But having since devoted much attention to this point, and 
examined the characters, not only of the o^perctdum, as suggested 
by Mr. Waters, but also, in addition, those of tbe other cliitinous 
elements of the skeleton in between sixty and seventy species of 
Gelle^orm^ as well as in numerous species of Heteporce and &Ze- 
cornarzad{S, both groups iu which the determination of species is 
often attended with considerable difficulty and uncertainty, I 
have become convinced that the characters derived from the 
chitinous organs will be found of the greatest possible utility, 
and at the same time capable of being employ ed with the utmost 
facility and precision. 

In fact, so far as my present experience teaches, it appears to 
me that the characters derived from these parts of the skeleton 
win prove, at any rate in the three generic groups above mentioned, 
almost alone sufficient to determine specific distinction or affinity, 
so that from a very minute fragment of a zoarium, if in the 
proper state of preservation, the species may, in a few minutes, 
be made out with the utmost ease. 

How the characters of these appendages may be of use 
with reipect to generic or more general distinction, I am not at 
present prepared to say, and much doubt whether they will be 
found extensively useful in that regard. 

But at present I am convinced that in future it will be in- 
dispensably requisite in the definition of a species, at any rate in 
'certain defined natural groups,"'''to' give' the characters'', of^ .the 
chitinous organs, which are certainly of equal, if not greater, 
value than those afforded by the calcareous skeleton alone. 

: Proc. Literary & Philos. Soc. Manchester, 1878, voi. xvii. 
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It is therefore very unfortunate that the facile^ and compara- 
tively more certain, means of diagnosis derived from these parts' 
should not be ^available in the case of fossil or even of recent 
forms in which nothing remains except the calcareous frame. 

So far as my present limited experience shows, the characters 
of the chitinous organs, except in size, appear, within the limits 
of the same species, to be remarkably constant ; and if, as in some 
cases, it happens that some apparent diversity of form (as regards 
the operculum more especially) exists, it will be found that these 
diversities may be reduced to the same fun damentah type through 
gradations from one extreme to the other. But in by far the 
greater number of cases the variability in these parts seems to be 
far less than in any other parts of the skeleton. And as the 
form of the opereuhm^ thongh of course usually more or less 
correspondent to that of the orifice^ is much less liable to vary or 
to be concealed or altered by age and hypertrophy of the sur- 
rounding parts, it is a character, where obtainable, of greater 
utility and certainty than that of the orifice itself, upon which 
later systematists have very properly laid so much stress. But 
though an important character, and one that should always be 
noted, the mere form or even garniture of the or seems to me 
to be one of a subordinate kind; and the attempt to found 
generic distinctions mainly upon such a single character as the 
form of the orifice alone, must, as in all cases where one or two 
isolated characters are taken, inevitably lead to confusion from 
the numerous exceptions that will have to be admitted. 

It is for this reason, also, that in the more restricted field of 
specific distinction it will not do to rely simply on the characters 
of the opermlum alone, -which, though usually definite enough, 
mustjin many 'eases,'be very carefully scrutinizedy.and sometimes 
cannot be discriminated without', gi’eai' difficulty, and sometimes 
.even But very doubtfully ^at all. . B'utif the characters oftho oper-: 
mlum are taken in conjunction with those of the other chitinous 
elements where such exist, the chances that the combined cha- 
racters of all these parts will coincide iu any two really distinct 
species are extremely remote, if hot altogether imp ossibie, ^ 

In the genera above noticed ' this.- coincidence^is'' even ' still less 
likely to occur, since in the majority of species in them there are 
usually at least two kinds of avicularia, and sometimes even three 
or four ; and that similar avicularian mandibles should be found 
associated with similar operaula appears to be hardly credible. 

I am not, however, prepared to assert that this is impossible. 
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since I am acquainted with more than one instance among the 
Cellepores in which, so far as the general external characters 
are concerned, the species would seem to he quite distinct, hut 
in which, nerertheless, the characters of the ehifcinous appen- 
dages are so exactly alike that one is compelled to regard them 
as specifically identical. 


In the two accompanying Plates I have given figures of the 
chitiiious elements of a good many of the species enumerated in 
the foregoing paper, together with those of some other species 
not included in the ^ Challenger ’ collection, with the view of 

(1) facilitating the diagnosis of the species figured, and 

(2) of showuDg the mode in which, as it seems to me, this 
means of diagnosis may be employed. 

The chitiiious elements of the skeleton in the Cheilostomatous 
Polyzoa consist mainly of the operculum or oral valve and the 
movable limb or mamlible of the various kinds of avicularian and 
vibracLilar organs, besides some others of very limited occurrence. 

In ail the Cellepores we find, besides the operculum^ one, and 
usually two or more kinds of avicularia. One of these, which 
invariably exists, is generally of small size, with a more or less 
semicircular or subtriangular mandible, and placed in close proxi- 
mity to the border of the orifice, and very frequently on a preoral 
rostral process or on other elevated processes, or sessile on some 
part of the peristome. This kind of amcularium I have termed the 
(wmodeut, E F), and the small peculiar man- g p 
dible belonging to it will always be readily distin- 
guished.’ But besides these we almost universally 
find other avicularian organs of larger size and variously disposed 
upon or interspersed among the These are most frequently 

seated upon special adventitious processes on n^zoceemm^ whence 
they may be termed aAventitious\ or may occupy the place of an 
aborted or transformed zooecium irregularly intercalated among 
the others, to which kind of aviculariiim the term may 

" ' 'be,'applied. 

These interspersed avicniaria of both kinds present the greatest 
diversity of conformation, and consequently their chitinous man- 
dibular limbs afford the most important differential characters. 

This is not the place to enter upon a general survey of the 
multiform avicularian organs in the Oheilostomata, though this 
is one of the most important subjects in relation to classification ; 
'and I wduM, here merely. :obser ye/ bhat;; in/ ; 
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maj be' dividedy as regards tbeir presumed function^ into tlie__pr<s- 
liemile (woodcat, G) and tbe retentive (woodcut, I & H). Tke 



former, from the strength and conformation oith-Q mandible and 
the corresponding which is not unfrequently toothed or 
serrate, as well as from the powerful muscles by which the mandible 
is moved, are evidently fitted to close down upoai Hying prey of 
some Mud ; whilst the latter, having a more or less membranous 
or extremely delicate mandible, forming, as it were, wdien closed 
the lid of a cup-like cavity or receptacle, seem to be adapted for 
the purpose of simply retaining passive objects ; and correspond- 
ing with this less active function, the musculature and chitinous 
framework of the mandible are very much less developed, 

IThere are many points connected with these organs deserving 
of close study, and numerous variations, sometimes of a minute 
character, though from their constancy no doubt important, which 
demand close attention in comparing different mandibles. Among 
.these '^'points may be, mentioned' the- eize,' form, and p'osition o.f 
the;'forainen which exists in.-all. the ' prehensile avicularia, and the / 
points of insertion of the oeclusor muscles, &c. Amongst other 
minute and apparently unimportant characters of this kind, I may 
mention one which appears, from its constancy, somewhat curious, 
and may perhaps prove to be of some classificatory value. 

In many of the ot Gelh^or a belonging to what I have 

termed the holostomatous ” section, in all the prehemile avi- 
cidarian mandibles (amongst which are included the oral) a 
minute slender projection or -.tongue' may be seen rising from 
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tie middle of tlie transverse bar forming the base of the mandible. 
In one or two instances I have fancied that tbis little projection 
was beset :witb short upright ; but I am by no means sure of 
this observation, as I have almost universally failed to perceive any 
thing of tbe kind. But should it he found in recent specimens,, and 
under very favourable circumstances, that this Icmguette is so 
furnished, one might suppose that it formed a sort of tactile 
organ, the touching of which might induce the sudden closure of 
the mandible. It might thus, though differently placed, be taken 
toi'epresent the apparently tactile organ long ago noticed in some 
other avieularia (see woodcuts J & K). But a curious point 
connected with this little appen- 
dage is, that it is not found in any 
of the “ schizostomatous” Oelle- 
pores, so far as my observation 
goes, but seems to be limited to 
tbe holostomatous species belong- 
ing to the southern hemisphere 
alone. 

It remains to say a few words on the method I have found most 
convenient for the procuring of the chitinous elements for the 
purpose of examination. It is, however, extremely simple and 
easy, consisting merely in the removal of the calcareous matter 
from, the fragment or specimen to be examined, by immersion for 
a short time in dilute nitric acid, and, after it has been washed 
with as little disturbance as possible, staining the floeculent residue 
with picro-carmine. It should then be teased/ to pieces in a drop 
of glycerine or gum and glycerine &c. and examined under a 
covering-glass. ML the chitinous parts will, in this way, be dis- 
played of a bright yellow colour. 

Tbis mode of preparation, moreover, has the advantage of dis- 
playing in great perfection nearly all the soft animal tissues, if 
any such exist in the specimen, however long it may have been 
dried. The muscular tissue is especially well displayed in this 
way, in specimens that have been dried for thirty or forty years, in 
almost as great perfection as if the specimen had been living ; and 
I have little doubt that any one versed in the modern methods of 
histological research will be able to make out in specimens of 
almost any age, if originally in proper condition, and especially 
if they had been killed by immersion in spirit, almost as much as 
could be found in a perfectly ftesh subject. In one instance, in a 
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specimen of Qellepomfmca from the ‘ Eattlesnake ^ collection and 
thirty or forty years old, I detected several minute tailed corpuscles, 
which can scarcely be any thing else than spermatozoa (see Plate 
XXVLdg. 11). 

EXPBAKATIOlJf OP {THE PLATES. 

Each square or division contains the chitinous appendages of a single species. 
All the figures are magnified 115 diameters, and a scale =0*01 millim. is added, 

Plate. XXYI. , 

Fig. 1. mihi. Fig. 6. C. pol-pmrfha, v&t. discoidea. 

2. 61 alMrostris"^ (Bass Strait, 7. C Jachomensis, 

Mr. Hincbs.) 8. C. apiculata. 

3* C, kaMigera. 9. Q, triden>timlata. 

4. V,'C-olwnnaTiSi ■ Vd. €.nodtdom. . 

5, €. pol^moiphci^ th.Q massive 11. O. ftisca. 

branched form, l2. Q.zamhoangeiids, 

;:A-^-■"PLATE'xxv^. 

Fig. L Cellepora amata. -■0.:,.Eatonmisi$. /:^ 

■'I' . 2. O. massive .form ' d 0. canalictdat^^ ' 

St. , 149 b .::," '/"■'' . ■■ O. Ude^itimdai^^^^ 

3^ , dnorusting' form, ^ '-.Sa. ^ — (young). 

St.l49i. „ .. ■■ V 0. conica, 

i. O. Ucomisd C.periaeea(MB,% 

5. C, SatomnsiSi yslt. magella’- 11. 0. simoncmis, 

'■'nim* 12,- Odfudis, ' ' 


Observations on Ants, Bees, and Wasps. — Part VIII. By Sir 
JoHK Lubbock, Bart., Pres. Linn. Soc., M.P., P.E.S,, L.C.L., 
LL.B. 

[Bead June 2, 1881.] 

Msoperimmts with Light of different Wave-lengths, 

Ik one of my former papers (Linnean Journ. vol. xiv. p. 278) I 
have given a series of experiments made on ants with light of 
different colors, in order, xf possible, to determine whether ants 
have the power of distinguishing colors. For this purpose I 
iitiliged the dislike which ants, when in their nest, have for light. 
I^ot unnaturally, if a nest is nncovered, they think they are being 
attacked, and hasten to carry their young away to a darker and, 

experiments, that if I exposed to light the greater part of a nest, 
but left any of it covered ovet^the young would certainly be eon- ^ 
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veyed to tlie dark, part. '■ In this manner I , satisfied myself tfiat ' 
tlie . Yarions rays of the spectrum act on them in a different 
manner from that in which they affect us^ for instance, that ants 
are specially sensitive to the violet rays. 

But I was anxious to go beyond this, and to attempt to deter- 
mine how far their limits of vision are the same as ours. We all 
know that if a ray of white light is passed through a prism, it is 
broken up into a beautiful band of colors— the spectrum. To 
our eyes this spectrum is bounded by red at the one end and violet 
at the other, the edge being sharply marked at the red end, but 
less abruptly at the violet. But a ray of light contains, besides the 
rays visible to our eyes, others which are called, though not with 
absolute correctness, heat-rays and chemical rays. These, so far 
from falling within the limits of our vision, extend far beyond it, 
the heat-rays at the red, the chemical rays at the violet end, . 

I had already tried various experiments with spectra derived from 
sunlight ; but, owing to the movement of the earth, they were not 
thoroughly satisfactory. Mr. Spottiswoode was also good enough 
to enable me to make some experiments with electric light, which 
have been already recorded ; and I have now to bring before the 
Society some additional and much more complete experiments, 
which, through the kindness of Prof. Dewar, Prof. Tyndall, and 
the Board of Managers, to whom I beg to offer my most cordial 
thanks, I have been enabled to make in the Laboratory of the 
Boyal Institution. , ,, 

Prof. Dewar was also kind enough to test my glasses and solu- 
tions with reference to their power of transmitting color. Taking 
the wave-length of the extreme visible red as 760 and that of the 
extreme violet as 397, we have 

760 to 64!7 give red. 

647 „ 585 „ orange. 

585 „ 575 „ yellow. 

575 „ 497 „ green, 

497 „ 455 „ blue. 

445 „ 397 „ ^ violet. 

The result of his examination of my glasses and solutions was 
as follows ; — 

The light-yeliqw glass cut off the high end down to wave- 
length 442. 

The dark-yellow glass cut off, the high end ! down to wave- 
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The green glass cut off the high-end down to wave-length 465, 
and also the red to 616. 

The red glass cut off the high end down to wave-length 582. 

The violet glass cut off the orange and yellow from wave- 
length 684 to 583, and a hand between wave-lengths 543 
and 516. 

The purple glass cut off the high end down to wave-length 528. 

The solution of chromate of potash cut off the high end to 507. 

The saffron cut off the high end to about 473. 

Blue fluid cut off the low end to 516. 

Bed fluid cut off the high end to 596. 

In my previous experiments with colored spectra,, the ants 
carried the pup£6 out of the portion of the nest on which coloured 
light was thi'own and deposited them against the wall of the nest; 
or, if I arranged a nest of J^ormica fmm so that it was entirely in 
the light, they carried them to one side or into one corner. It 
seemed to me, therefore, that it would be interesting so to arrange 
matters, that on quitting the spectrum, after passing through a 
dark space, the ants should encounter not a solid obstacle, but a 
barrier of light. W object, I prepared some nests 12 

inches long by 6 incbes wide ; and Mr. Cottrell kindly arranged 
for me at the Eoyal Institution on the 29th of June, by means of 
the electric light, two spectra, which were thrown by two glass 
prisms on to a table at an angle of about 45°. Each occupied 
about 6 inches square, and there was a space of about 2 inches 
between the red end of the one and the violet of the other, the I 
more distant spectrum being a good deal the brightest. 

1.— In the light space- 1 placed a ,,nest of' Formieafmeay ' 
12;'inches 'by B,, containing" about' 150' pupm, and ' arranged 'it, so ' 
that one end ’was distinctly beyond the limit of the violet visible 
to us, and all but to the edge of the green given by thalline paper * 
and the other just beyond the visible red. The pupsa at first were 
almost all in or beyond tbe violet, but were carried into the dark 
space between the two spectra, the bright thalline band being 
avoided, but somepupsa being deposited in tbe red. 

JSap, 2. — ^I then tried the same experiment with a nest oiLasius 
niger^ in which there were many larvse as well as pupse. They were 
all at the commencement at the blue end of the nearer spectrum. 

If paper steeped in tkalline is placed in the nltra-Yiolet portion of the 
spectrum, it gives, with rays of a certain wave-length, a distinctly visible green 
colour, which tlierefore constitutes a green band. 
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The iarv^ were left by themselves in the violet, while pnp^ were 
ranged from the end of the green to that of the red inclusive. 

.Xlwp, 3, — Arranged a nest of A. niger as before ; at the com- 
mencement the pupae and larvae were much scattered, being, how- 
ever, less numerous in the violet and ultra-violet rays. Those 
in the ultra-violet rays were moved first, and were deposited, the 
larvae in the violet, and the pupae in the red. 

JExp. 4. — Made the same experiment with another nest of 
L, niger. At the commencement the larvas and pupm were in the 
violet and ultra-violet portion, extending to double the distance 
from the visible end to the thalline band. The ants soon began 
bringing the pupae to the red. Over part of the red I placed a 
piece of money. The pupae were cleared from the ultra-violet 
first. That the pupae were not put in the red for the sake of the 
red light was evident, because the space under the coin vfas even 
more crowded. The pupae were heaped up in the dark as far as 
the thalline-band of the other spectrum. I then brought the 
second spectrum nearer to the first. The pupae which thus found 
themselves in the thalline hand were gradually moved into the 
dark. 

JEosp. 5. — Tried the same with another nest of L, niger. The 
pupae were at first in the violet and ultra-violet about double as 
far as the thalline line, while most of the larvae Were in the green. 
The experiment began at 1.15. The furthest part was cleared 
first ; and they were again brought principally into the yellow, red, 
and dark."','.'' 

. Again, I arranged them pretty equally from double the distance 
of the thalline from the violet as far as the blue of the other 
spectrum, most, however, being in the violet and blue and a few 
scattered 'all over, , 

The pupae in the red were not moved. The others were carried 
beyond the thalline band into the yellow or red. 

Exp. 6.— Eepeated the same experiment. ' , Begun it 11.15. 
Placed some pupae in the Aed, some in the yellow, and a few 
'scattered; over the.; second ^ .spectrum ; ' there'; were none ' in'vthe 
ne^arer one. '.'' . 'W' 

They were all carried away from the red past the violet, and 
put down in the dark portion, or in the red and yellow, of 
■' .."'the nearer, 'speetrum. .'.■ 

„ These,.nxperim'e,nts .surprised^me- muGhv'at' time,; as,''I''.'h'ad', 
expected the pupae to be carried into the space between the two 
^ 'niOT.' JouBK.---'Kioonoav:,, ToUr xrv. ;/ 29;:'' ■■ 
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spectra ; but it afterwards occurred to me that the ultra»?iolet 
rays probably extended further than I had supposed, so that 
even the part which lay beyond the thalline band contained 
enough rays to appear light to the ants. Hence perhaps they 
selected the red and yellow as a lesser evil, 

JExp. 7. — I altered, therefore, the arrangement. Prof. Dewar 
very kindly prepared for me a condensed pure spectrum (showing 
the metallic lines) with a Siemens’s machine, using glass lenses 
and a mirror to give a perpendicular incidence when thrown on 
the nest. I arranged the pupm again in the ultra-violet as far as 
the edge of the fluorescent light shown with thalline paper. The 
pups© were all again removed, and most of them placed just 
beyond the red, but none in the red or yellow. 

8. — Arranged the light as before, and placed the pups© in 
the nltra-violet rays. In. half an hour they wei^e all cleared away 
and carried into the dark space beyond the red. Ve then turned 
the nest round and placed the part occupied by the pupa again in 
the violet and ultra-violet. The light chanced to be so arranged 
that along on© side of the nest was a line of shadow ; and into 
this the pupsB were carried, all those in the ultra-violet being 
moved. We then shifted the nest a little, so that the violet and 
ultra-violet fell on some of the pupse. These were then all car- 
ried into the dark, the ones in the ultra-violet being moved first. 

It is noticeable that in these experiments with the vertical in- 
cidence there was less difiused light, and tlie pupse were in no case 
carried into the red or yellow, 

9. — I arranged the light and the ants as before, placing the 
pupee in the ultra-violet, some being distinctly beyond the bright 
thalline band. The ants at once began to remove them. At first 
many were deposited in the violet, some, however, being at once 
carried into the dark beyond the red. When all had been removed 
from the ultra-violet, they directed their attention to those in 
the \iolet, some being carried, as before, into the dark, some 
into the red and yellow. Again, when those in the violet had 
all been removed, they began on the pupas in the red and yellow, 
and carried them also into the dark. This took nearly half an 
hour. As I had arranged the pupae, and it might be said that they 
were awkwardly placed, we then turned the nest round, leaving 
the pupae otherwise as they had been arranged by the ants ; but 
the result of moving the nest was to bring some of them into the 
violet, though most were in the ultra-violet; while beyond them 
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was a space of about an incli, wbicli, in Prof. ' Dewar’s , opinion, 
was beyond tbe limit of tbe transparency of glass to the ultra- 
violet rays, and would therefore be as free from rays as the part 
beyond the red. They were, as before, all carried into the dark 
space beyond the red in about half an houi“. 

We then turned the glass round again, this time arranging the 
end about the length of the spectrum beyond the end of the violet 
visible to our eyes. They began clearing the thalline band, car- 
rying some into the violet, but the majority away further from 
the spectrum. In a quarter of an hour the thalline band had 
been quite cleared ; and in half an hour a band beyond, and equal 
to the thalline hand, those in the violet being left untouched. 
After the pupss in the ultra-violet portion had all been moved, 
those in the violet were also carried away and deposited about 
twice as far from the edge of the violet as the width of the bright 
thalline band. 

10. — Experimented again with the same arrangement as 
before, using another nest of Lasius niger and placing the pupse 
in the violet and a little beyond. The ants at once began removing 
them into the dark, tunnelling into the heap, and then carrying 
away those in the ultra-violet first, although they were further off. 
In half an hour they had all been moved out of the violet and ultra- 
violet, about half being in the dark, and half having been provi- 
sionally placed in the red and yellow. 

11. — Same arrangement as before. The pupse being placed 
all along one side of the nest, from the edge of the red to a distance 
beyond the violet as great as the whole length of the spectrum. I 
began at 4.15. By degrees they were all cleared away from the 
spectrum, except those in the violet, where indeed, and imme- 
diately outside of which, the others were placed. At 5, however, 
they began to carry them back into the red. At 5 .45 the blue and 
violet were nearly cleared, the pupm being placed in the red and 
yellow. At 6.15 they had all been brought from the violet and 
ultra-violet into the red and yellow. 

■ ' I then ' shook up ■ the pupse m that • they were arranged all along; 
one side of the nest, and extended about an inch beyond the red. 
ThiS: excited' them . very' much, and. in. less than, ten minutes, "all; 
those in the spectrum, and for about 6 inches beyond the violet, were 
moved, but at first put dovra anywhere, so that they were scat- 
tered all over the n^ This, however, lasted for a very short 
time, and they were all carried into, the dark beyond the red or 
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mto the extreme end beyond the violet. At 7 they followed the 
line of the red at one end, coming about | inch within it, 
which was not owing to want of room, as one side of the nest 
was almost nnoccnpied ; at the other end they were all carried 
3 inches beyond tbe end of tbe violet. 

I then arranged the same ants in a wooden frame con- 
sisting of a base and two side walls, between which in the 
middle was a perpendicular sliding door. The pnp^ had been 
arranged by the ants in the centre of the nest, so that some were 
on each side of the door. We then, hy means of a strong induc- 
tion-coil, threw a magnesium-spark on the nest from one side, 
and the light from a sodium-flame in a Bunsen burner on the 
other, the light being in each case stopped by tbe door, which was 
pressed close down on the nest. In this way the first half was 
illaminated by the one light, the second by the other, the appa.- 
ratus being so arranged that the lights were equal to our eyes— 
that, however, given by the magnesium, consisting mainly of blue, 
violet,and ultra-violet rays, that of the sodiumbeing very yellow and 
poor in chemical rays. In a quarter of an hour the pupse were all 
carried into the yellow. The sodium light being the hotter of the 
two, to eliminate the action of heat I introduced a water-cell 
between the ants and the sodium-flame, and made the two sides as 
nearly as possible equally light to my eye. The pupm, however, 
were again carried into the sodium side. 

I repeated the same experiment as before, getting the magne- 
sium-spark and the sodium-flame to the same degree of intensity, 
as nearly as my eye could judge, and interposing a water-screen 
between the sodium-flame and the ants. Tlie temperature was 
tested by the thermometer ; but I could distinguish no differ- 
ence between the two sides. Still the ants preferred the sodium 
side. , This I repeated twice."' I then removed the magnesium-' 
spark somewhat, so that the illumination on that side was very 
much fainter than on the other; still the pup se were carried 
into the sodium-light. I then turned the nest round so as to 
bring them back into the magnesium. They were again carried 
to the sodium side. 

Once morel repeated the same experiment. The light on the 
magnesium side was so faint that I could scarcely see the pupae, 
those on the sodium side being quite plain. The thermometer 
showed no difference between tbe two sides. The pupa were 
carried into the sodium-light. I then turned the nest round 
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twice ; but the pup^ were each time carried out of the maguesium- 
ligbt. 

These experiments seemed strong] j to indicate, if not to prove, 
that ants were really sensitive to the ultra-violet rays. Now to 
these rays sulphate of quinine and bisulphide of carbon are ex- 
tremely opaque, though perfectly transparent in the case of visible 
rays, and therefore to our eyes entirely colourless and transpa- 
rent. If, therefore, the ants were really affected by the ultra- 
violet rays, then a cell containing a layer of sulphate of quinine or 
bisulphide of carbon would tend to darken tbe underlying space to 
tbeir eyes, though to ours it would not do so. It will be remem- 
bered that if an opaque substance is placed over a part of a glass 
nest, other things being equal, the ants always congregate under 
it ; and that if substances of different opacity are placed on dif- 
ferent parts of a nest, they collect under that which seems to 
them most opaque. 

Over one of my nests of 'Formica fusca, therefore, I placed two 
pieces of dark-violet glass 4 inches by 2 inches ; and over one 
of them I placed a cell containing a layer of bisulphide of 
carbon, an inch thick, slightly coloured with iodine. In all 
these experiments, when I moved the liquids or glasses, I gave 
the advantage, if any, to the one under which experience showed 
that the ants were least likely to congregate. The ants all 
collected under the glass over which was the bisulphide of 
■carbon.'" 

I then thought that though ho doubt the iodine rendered the 
bisulphide more completely impervious to the ultra-violet rays, 
I would try the effect of it when pure and perfectly colourless. 
I therefore tried the same experiment with pure bisulphide, 
moving the two glasses from time to time in such a manner that 
the ants had to pass the first violet glass in order to reach that 
over which was the bisulphide. 

A.t 8,30 the ants were all under the glass over w'Mch was the 
bisulphide of carbon : I then changed the position. 


'8M 

ditto. ' 

ditto 

ditto. 

9"' 

ditto 

ditto 

ditto. 

9.15 

ditto 

ditto 

ditto. 


Although the bisulphide of carbon is so perfectly transparent, 
1 then thought I would try it without the violet glass. I there- 
fore covered part of the nest with violet glass, a part with a layer 
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of bisulpliide of carbon, moving them from time to time as 
before* 

At 9.45 the ants were all under the bisulphide : I then changed 


10.15 

the position, 
ditto 

ditto 

ditto. 

10.45 

ditto 

ditto 

ditto. 

11.15 

ditto 

ditto 

ditto. 


I then reduced the thickness of the layer of bisulphide to 
^ of an inch. 

At 1-30 the ants were ail under the bisulphide : I tlien changed 


the position. 


2 

ditto 

ditto 

ditto. 

2,30 

ditto 

ditto 

ditto. 

e 

ditto 

* ditto 

ditto. 


Then thinking that possibly, it* m 
one shelter being a plate of glass and the other a liquid, I 
tried two similar bottles, one containing water and the other bi- 
sulphide of carbon ; but in every case the ants went under the 
bisulphide of carbon. On the other hand, when I used a solu- 
tion of ammonio-sulphate of copper so deep in colour that the 
ants were only just visible through it, the ants went under the 
coloured liquid. 

Oct* 10. 1 uncovered the nest at 7 a.k., giving the ants an option 
between the bisulphide and a solution of ammpnio- sulphate of 
copper. 

At 7.S0 the ants were all under the solution of ammonio-sulphat© 
of copper. Changed the places. V 

■: 8: \ /ditto : ■■ , ditto ditto. 

,'.,8.15 h', 'ditto' ■■ '.ditto ."'ditto. 

T then replaced the solution of sulphate of copper by one of 
carmine so deep that the ants could only just bo seen through it. 

At 8.30 they were under the carmine. I shifted the Carmine and 


8.45 

bisulphide. 

ditto 

ditto 

ditto. 

9 

ditto 

ditto 

ditto. 

9,15 

ditto 

ditto 

ditto. 

9.30 

ditto 

ditto 

ditto. 


I now took a hright-green solution of chlorate of copper : — 
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At 10 tliey were under the cWorate of copper. I sliifted tiie 
liquids. 


10.15 

ditto 

ditto 

ditto. 

12.30 

ditto 

ditto 

ditto. . 

12.45 

ditto 

ditto 

ditta. 

Subsequently I used saffron instead of the chlorate of copper 

At 11 

they were under the saffron. 

I shifted the liquids. 

11.15 

ditto 

ditto 

ditto. 

11.25 

ditto 

ditto 

ditto. 

11.35 

ditto 

ditto 

ditto. 


I now took successively red, yellow, and green glass ; but in 
every case tlie ants preferred tbe glass to the bisulpHde. 
Altbougb, therefore, it would seem from the previous experiments 
that the bisulphide darkened the nests to the ants more than violet 
glass, it would appear to do so less than red, green, or yellow. 

I now made some experiments in order, if possible, to deter- 
mine whether the reason why the ants avoided the violet glass was 
because they disliked the colour violet, or whether it was because 
the violet glass transmitted more of the ultra-violet rays. 

For this purpose I placed a layer of the bisulphide of carbon 
over a piece of violet glass. By this arrangement I got the violet 
without the ultra-violet rays ; and I then contrasted this combi- 
nation with other coloured media. 

First, I took a solution of bichromate of potash (bright 
orange), and placed it on a part of the nest side by side with the 
violet glass and hisulphide of carbon. I should add that the 
bichromate of potash also cuts olff the ultra-violet rays. In all 
the following observations I changed the position after each 
observation.,' 


At 1.30 P.H. the ants were under the bichromate. 



n 99 

half under the bichromate and half 



under the violet glass and bisulphide. 

';,i8 ■ ''A.M. 

99 35 

under the hichromate. 


33 ” 

under the violet glass and bisulphide. 

:,\.2 , 

33 33 

half under each. 

'■ 

99 ■ ;'33 : 

some under each, but most under the 



violet glass and bisulphide. 


:'n , > ' ''"n 

half under each. 

lo:::, " 

■99 79 \ 

99 ■" ■ '99 ' 

In this case, therefore, though without the layer of bisulphide 
the violet " 'glass" would'.; alwayS;''hLave'^'''b avoided, the result of 
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placiBg tbe bisulphide oYer the. violet glass was that the ants did 
not care much whether they were under the violet glass or under 
the bichromate of potash. 

I now took the same solution of carmine which I had already 
used. 

10. The ants were under the carmine. 

10.15 }} 97 7f 

10.30 „ most under the carmine, but some under the 

violet, 

10.45 „ under the carmine. 

11 5 , most under the carmine, but some under the 


violet. 

Here, then, again the bisulphide made a distinct difference, 
though not so much so as with the bichromate of potash. 

I now took the solution of chlorate of copper already used, 

1. About half the ants were under each, 

1.80. The greater number were under the violet glass and 

bisulphide. 

2. ditto ditto ditto. 

2.80. ditto ditto ditto. 

3. Almost all were under the violet glass and bisulphide. 
Here, then, the addition of the bisulphide caused the violet 

glass to be distinctly preferred to tbe chlorate of copper. 

I then took a solution of sulphate of nickel, almost exactly the 
same tint, or a shade paler than, the clilorate of copper. 

At 3,45 the ants were under the violet glass and bisulphide. 


r:': ■, ' 4 \ ■ 

ditto 

ditto 

ditto. 


ditto 

ditto 

, ' ditto,: 

■Octis,;.. 

A 7 ■' 

dittos - ' 

ditto 

' , 'ditto. 


8. About half of the ants were under each. 

Here the same result was even more marked. 

I then took some saffron 1 inch in thickness and of a deep" 
yellow colour. 

12.45. The ants were about half under each. 

1. Most of the ants were under the violet glass and bi- 

sulphide. 

1.15. ditto ditto ditto, 

2. Most of the ants were under the saffron. 

Here, again, we have the same result. 

I then tried the different- coloured glasses, all of which, as I had 
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previously found, are unmistakably preferred to the violet. It 
remained to see what effect placing the bisulphide of carbon on 
the violet would have. 

Mrst, I placed side by side, as usual, a piece of green glass and 
the violet glass covered with bisulphide of carbon : — 

1st exp. Half of the ants were under each. 

They were under the violet glass and bisulphide. 

7J ?? V' 

Most of them „ „ 

3J J? V 

Hext, I tried pale-yellow glass. 

1st ohs. The ants were almost all nnder the violet glass and 

bisulphide. 


2nd 
3rd 
4th 
5 th 


2nd „ About three quarters were „ „ 

3rd „ They were all „ „ 

4th 3 , About half were under each. 

I then took the dark-yellow glass. 

1st ohs. About half the ants were under the yellow glass and 
half under the violet glass and bisulphide. 

2nd „ Most of them were under the violet glass and bi- 
sulphide. 

3rd „ jj yellow glass. 

4th „ jj violet glass and bi- 

sulphide. 

5th „ About half under each. 

I now took deep-red glass. 

1st ohs. The ants were under the red glass. 

2nd „ Half of the ants were under each. 

3rd „ Most of the ants were nnder violet glass and bisul- 
phide. 

4th „ Half were under each. 

It seemed evident, therefore, that while if violet glass alone 
was placed side by side with red, yellow, or green, the ants 
greatly preferred any of the latter, on the other hand, if 
a layer of bisulphide of carbon, which to our eyes is perfectly 
transparent, was placed over the violet glass, they then went 
as readily, or even more readily, under it than under other 
colours, , ' 

In order to be sure that it was not the mere presence of a fluid, 
or the two layers of glass, to which this was due, I thought it would 
be well to try a similar series of experiments, using, however, a 
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layer of similar tliickness (1 ineh) of water coloured liglit blue by 
ammonio-sulpbate of copper. 

I therefore took again the piece of violet glass, over which I 
placed a flat-sided bottle, about 1 inch thick, containing a light- 
blue solution of ammonio-sulpbate of copper ; and, in contrast with 
it, I used the same coloured glasses as before. 

Krst, I took the red glass. 

Observation 1. Some of the ants were under each, hut most under 
the red glass. 

„ 2. All under the red glass. 

„ 8. Almost all under the red. 

4 

55 51 55 

55 55 55 


I now took the green glass* 

Observation 1. Almost all were under the green. 

„ 2. All were under the green. 

„ 3. Two thirds were under the green. 

55 4. All 55 55 

■ k ' 

55 55 55 55 

55 ' . . 55 ■ 55 ' . 55 ■ 

These experiments were made on a gloomy day ; so I repeated 
them on a bright one, when the contrast was more marked* 

Observation 7. All were under the green glass. 

51 ' ' 8. ■ . ■ . , SS ■ ■ ■ 11 


9. 

10 . 

11 . 

12 .„ 


.except two or three. 


I now took the dark -yellow glass. 

Observation 1. Ail were under the yellow 
55 2 . ,, „ 

■55„' ■ ■ 55 . . 

.;»'5'; -•.55^ ^ -.55 

I now took the light-yellow glass. 

Observation 1. They were all under the light-yellow glass* 

2 . ■ 


55 
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These experiments seem to demonstrate that in the preYioiis 
series the ants were reaEy influenced by some property inherent 
in the bisulphide of carbon, and which affected their eyes, though 
it was insensible to ours. 

I then thought it would be interesting to use, instead of the 
bisulphide, a solution of sulphate of quinine (i dr. to 4 ounces), 
which differs from it in many points, but agrees in cutting off the 
ultra-violet rays. I used, as before, a layer about an inch thick, 
which I placed over violet glass, and then placed by its side the 
same coloured glasses as before. 

First, I took the red glass. 

Obs. 1. About half the ants were under each. 

„ 2. Most of them were under the red glass. 

„ 3. About half under each ; rather more under the violet glass 
and sulphate of quinine than under the red glass. 

„ 4. ditto ditto ditto. 


I now took the dark-yellow glass instead of the red. 

Obs. 1. Most of the ants were under the violet glass and sulphate 

of quinine. 

9 All 

J, Xl.ll ,, . ■ „ ,, 

?J W J? J» 

„ 4, ,, „ „ yellow glass. 

„ 6. All of the ants were under the violet glass and sulphate 
, of quinine.: " ^ ^ 

„ 7. About half under each. 

„ 8. Bather more under the violet glass and sulphate of qui- 
nine than under the yellow glass. 

I then took the light-yellow glass instead of the dark. 

Obs, 1. The ants were all under the violet glass and sulphate of 
■ : ■quinine, 

„ 2. Bather more than half under the yellow glass. 

„ 3. Almost all under the violet glass and sulphate of quinine. 
3 ? AH „ . , ' 5 ,' . 

I then took the green glass instead of the yellow. 

Obs.,A. '. They were under the violet^glass and sulphate' of quinine./':' 

33 ' ^•'■, ' ' : 3>':, ■■ 'JJ , ■ 

' v,,'', 2 , About 'half, under each.;,', 

„ 4. About three quarters under the green glass. 

„ 5. Almost all under the violet glass and sulphate of quinine. 
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I then tried similar experiments with a saturated solution of 
chrome alum and chromium chloride. These are dark greenish 
hlue, very opaque to the visible light-rays, hut transparent to the 
ultra-violet. I used a layer J inch thick, which was still so dark 
that I conld not see the ants through it ; and for comparison, a 
solution 1 inch thick of bisulphide of carbon, moving them after 
each observation as before. 

Exp. 1. The ants were nnder the bisulphide of carbon. 


j? jj jj jj 

53 S. klost ,5 5, „ 

5 , 4. All hut three „ ,, „ 

,, t>. All 5 , 5? 

I now took chromium chloride instead of chrome alum, 
Exp. 1. Most were under the bisulphide of carbon, 

55 2. All 55 ,, J§ 


V JJ 

were under 


the chromium 


5, 8. Almost all „ 

5, 4. About three fourths 

chloride. 

55 5. All were under the chromium chloride. 

,5 6. About two thirds „ „ 

55 7. About one half under each. 

„ 8. Ail under the bisulphide of carbon. 

5, 9. About three fourths under the bisulphide of carbon. 

,5 10. About half „ „ „ 

„ 11. All under the chrome alum, 
y, 12. 5, bisulphide of carbon. 

Thus, then, while if the ants have to choose between the violet 
and other coloured glasses, they will always prefer one of the 
latter, the effect of putting over the violet glass a layer either of 
sulphate of quinine or bisulphide of caibon, both of which are 
"quite/transparent,, but, both of which cut 'off the^ ultra-violet, rays,' 
is to make the violet glass seem to the ants as good a shelter as 
any of the other glasses. This seams to me strong eYidence that 
the ultra-violet rays are visible to the ants. 

Erof. Paul Bert has made (‘Archiv de Physiol' 1869, p. 547) 
some very interesting experiments on a small freshwater Crusta- 
cean belonging to the genus DapTmm, from which he concludes 
that they perceive all the colours known to us, being, however, 
specially sensitive to the yellow and green, and that their limits 
of vision are the same as ours. 

l^ay, he even goes further than this, and feels Justiffed in con- 
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clndirig from tlie experience of two widely dirergent species — Man 
and Ba^pknia — that the limits of vision would be the same in all 
'cases.' 

' ' His words are 

A. . Tons les animanx voient les rayons spectranx qne nous 
voyons.” ■; 

B. “ Ils ne voient aucun de ceux qne ndus ne voyons pas.” 

C. “Dans Tetendne de la region visible, les diiferences entre 
les ponvoirs eclairants des differents rayons colories sont les 
memes pour enx et pour nous.” 

He adds, that “ puisqne les iimites de visibilites semblent etre 
les memes pour les animaux et pour nous, ne trouvons-nous pas 
la une raison de plus pour supposer que le role des milieux de 
Toeil est tout-a-fait secondaire, est que la visibilite tient a Timpres- 
sionnabilite de Fappareil nerveux lui-meme ? ” 

Such a generalization would seem to rest on but a slight foun- 
dation ; and I may add that I have made some experiments myself 
on Daphnias which do not agree with those of M. Bert. I hope 
on some future occasion to have the honour of laying them before 
the Society, 

At any rate, it seems to me that the preceding evidence strongly 
indicates that ants perceive the ultra-violet rays. How, as every 
ray of homogeneous light which we can perceive at all appears to 
ns as a distinct colour, it seems probable that these ultra-violet 
rays must make themselves apparent to the ants as a distinct and 
separate colour (of which we can form no idea), but' as unlike the 
rest as red is from yellow, or green from violet. The question 
also arises whether white light to these insects would differ from 
our white light in containing this additional colour. At any rate, 
as few of the colours in nature are pure colours, but almost all 
arise from tbe combination of rays of different wave-iengths, and 
as in such cases the visible resultant would be composed not only 
of the rays which we see, but of these and the ultra-violet, it 
would appear that the colours of objects and the general aspect of 
nature must present to them a very different appearance from 
what it 'does' to us. 

Sense of Bireetion. 

In continuation of the experiments recorded in my last paper 
(Linnean Journ. voL XY. p. 177), I caused to be constructed -a 
circular table 18 inches in diameter, the arrangement of which -was 
kindly devised for me by Mr. Francis Galton. It consisted, as 
shown in figs, 1 and 2, of three concentric pieces — a central F G, 
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an intermediate DE, HI, and an outer piece BOj KL, eacli 
of these three pieces being capable of separate rotation. 


Fig. 1. 



I then connected the table with a nest of Lasim ni^er by a 
paper bridge A, and also made a paper path across the table, as 
shown in fig. 2, divided into five pieces corresponding to the divi- 
sions of the table. This I did because T found that the ants 
wandered less if they were provided with a paper road than if they 
walked actually on the wood itself. I then placed a cup con- 
taining larvse on the table at B, and put an ant on the larv^. 
She at once picked one up, and, with some little guidance from 
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me, carried it off to the nest, returning at once for another, 
bringing some friends with her to help. When she knew her 
waj, I gradually moved the cup across the table along the paper 
bridge to M. After a while the ants came to know the way quite 
well, and passed to and fro quite straight along the paper path 
from the nest to the larvm at M. Having thus established a service 
of ants, I tried the following experiments : — 

1. I removed the piece of paper Gr P. This disturbed them ; 
but they very soon reestablished the chain. 

2. I turned round the central piece of the table Gr P, so that the 
paper GrP was reversed, G- being where P had been, and vice versa. 
This did not seem to disconcert the ants at all. 

3. When the ants were between I and B, I rotated the outer 
circle of the table halfway round, which of course carried the cup 
containing the larvss from L to B. The ants took no notice of 
this, hut went straight to L. 

4. When the ants were between I and B, I rotated the table 
several times, bringing it finally to the original position. This 
disturbed them a good deal ; hut eventually they all continued 
their course to L. 

5. When the ants were between I and D, I half rotated the 
two centre parts of the table, the result of which, of course, was 
that the ant was moving away from, instead of towards, the. nest. 
In. every case the ants turned round too, so as duly to reach Lf 
So also those which were on their way from the nest to the larva 
turned in the same manner. 

6. When the ants were between I and P, I half rotated the 
whole table. A gain the ants turned round too, though of course 
in this case, when they reached the place where L had been, the 
cup with the larva was behind them at B. 

These two experiments, though quite in accordance with those 
previously made, puzzled me a good deal. Experiment 3, as well 
as those recorded in previous papers, seemed to show that ants 
were little guided in such cases by the position of surrounding 
objects. However, I was anxious to test this. 

7. Accordingly I took a round box and placed it upside down on 
the table, having cut two niches, one at each side, where it lay on 
the paper path, so as to afford a passage for the ants, as in the expe- 
riments recorded in my previous paper ; but on this occasion I left 
the lid on, cutting, however, a hole through which I could watch 
the result. In this case, therefore, the surrounding objects, i, e. 
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tlie walls of the hox, turned round with the table. Then, as before, 
w- hen the ants were between I and B, I turned the table half round. 
The results were as follow : — 


Exp, 1 . 
„ 2 . 
?? 3. 
« 4. 


JS 

J3 

» 

n 

7S 

n 


5, 

6 . 

7, 

8 . 

9. 

10 . 

11 . 

12 . 


Ants which 
turned. 

1 

..... 1 

1 

4 

..... 0 

0 

..... 0 
..... 1 
..... 0 
..... 2 
..... 1 
0 


Ants which 
did not turn. 
2 
1 
1 
2 
1 
1 
3 
1 
1 
2 
1 

-S'',,, y 


11 19 


In this case, then, only 11 ants turned 5 and as 4 of them were 
together, it is possible that 3 simply followed the first. More- 
over, the ants which turned did so with much more hesitation and 
less immediately. 

8 . Eor comparison, I then again tried the same experiment, but 
without the box. The results were as follows : — 




Ants wbich. 

Ants which 



turned. 

did not turn. 

Obs. 

1. ..... 

3 

■' 0 "■ 


2. ' 

.......... 3 

0 : 

s> ■ 

3. ..... 

, .-a- 

1? 

n ' 

4.''.;.., 

........... z 

' ."O v" 


5.'',...: 


0 


6. 

4 , . 

''V 0' 



20 



Under these circumstances, therefore, all the ants but one cer- 
tainly turned, and her moyements were undecided. 

Erom these last two experiments it is obyious that the presence 
of the box greatly affected the result, and yet the previous results 
made it difficult to suppose that the ants noticed any objects so 
distant as the walls of the rooms, or eyen as I was myself. The 
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result surprised me coiisiderably; but I tkiak tbe explanation is 
given by tbe following experiments. 

I again put some larvae in a cap, wbicb I placed in tbe centre 
q£ tbe table ; and I let out an ant' wbicb I bad imprisoned after 
the previous experiments, placing her in tbe' cup ; she carried off a 
larva to tbe nest and soon returned. “When, she was again in tbe 
cup, I rotated tbe table ; when she came out she seemed a little 
surprised ; but after walking once round tbe cup, started off along 
the paper bridge straight borne. When she returned to the cii|), 

I again half rotated tbe table. This time she went back q^uite 
straight. When she bad come again, I once more half rotated 
the table ; she returned quite straight. Again tbe same hap- 
pened. A second ant then came : I half rotated tbe table as 
before. She went wrong for about an inch and a half, but then 
turned round and wmnt straight borne. 

I w^as working by the light of two candles wbicb were on tbe 
nest-side of the table. Tbe next time tbe two ants came, I half 
rotated the table as before and moved tbe candles to the far side. 
This time tbe ants were deceived, and followed the paper bridge 
to the end of tbe table furthest from tbe nest. This I repeated 
a second time, with the same result. I then turned tbe table as 
before without altering the lights, and the ants (four of them) 
went back all right. I then again turned the table, altering tbe 
; lights, -and the. ant went wrong. ' ■ ■ ■ 

^ : I' tbeu" altered the lights without ■ rotating tbe table : ■' the first 
ant went wrong ; the second right ; the third wrong ; the fourth 
■wrong ; the fifth hesitated some seconds, and then went wrong ; 
the sixth right; the seventh went all but to the edge the wrong 
.way, but, after "Various^wanderings, at last went right. "When, 

-' theretbre,', tbe .direction of tbe light wvas cbanged, but eve,Fy 
' thing else, left 'as beibre, out of seven ants, 'five were deceived and 
. went ill the wrong directions ■ " 

,, /''After an interval of a week, o'n :Marcli''25, 1 arranged the nest, 
and' the rotating table ' 'as ' before, and let out .three 'ants which I 
/I 'had imprisoned .on tbe 19tb,' and/wbicli knew their way.." I put 
'■'.'tbeia'' oil' the larvae at^ M as’befoi^v .'The paper" pathway Miad., 
" ;'b'een\,left' imtoucb^ .The'' 'ants examined tbe larv® and then 
. ' went .straight bome.alo'ng' ’the '■■.paper. path : but, tO'iny surprise, 
only'' one, of them carried ' off a ■larva. ISf evertbeless they had evi- 
■' dently '' taken. /'the news' t.o ’ the, nest ; for tbe ants at once began 
coming to tbe cup in considerable numbers and carrying* off* the 
niKK. ' . SO 
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larvae. I do not altogetlier understand tills proceeding, and un- 
liicldly liad not marked tlie first tfiree ants ; so tliat I cannot tell 
wlietlier they brouglit or sent their friends. It seems possible 
that they felt unequal to the exertion of carrying a burthen to 
the nest until they had had some food. 

When the ants were fairly at work, I turned the table 90 degrees. 
In this ease eight ants continued their march along the paper, 
while two turned hack ; but none left the paper, and went across 
the table straight for the larvjB. 

I then stopped the experiment for a while, so that the excite- 
ment might subside ; as when the ants become too numerous it is 
not so easy to watch them. 

When all was quiet, I put the cup with the larvae on the middle 
of the table, and covered the greater part of the table with the 
box as before (p. 379). When the ants were leaving the cup on 
their way home, I then, as hef ore, turned the table half round. 

Under these circumstances, however, instead of turning as in 
the previous experiment, ten ants, one after another, continued 
their course, thus coming out of the box at the end furthest from 
the nest. When ten ants successively had, under these circum- 
stances, gone wrong, I then, to make the experiment complete, tried 
it again, every thing being the same, except that there was no box. 
Under these circumstances five ants, one after the other, turned 
directly the table was rotated. It seems clear, therefore, that in 
determining their course the ants are greatly infiuOnced by the 
direction of the light. 

March 27. I let out two ants impiisoned on the 25th, and placed 
them on the larvse, wliich I put on a column 7 inches high, 
covered with blue paper, and communicating with the nest by the 
paper path (A, fig. 3) arranged as usual, hut supported on pins. 
At first I arranged it as shown below, placing the larvsB at M, so 
that the ants, on arriving at the larv®, 
made, ".nearly;, a .semicircle round '.the 
edge of the table. I then gradually 
moved the larv8B to M' and afterwards 
to M”. The ants, however, obviously 
knew that they were going unneces- 
sarily round. They ran along the paper 
bridge in a very undecided manner, 
continually turning round and often 
coming ..dow^n '' 'tha ''..pink; .while ;■ in 


Fig.'S. 
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returning to tlie nest they persistently came down' the side of the 
pillar nearest to the nest, though we repeatedly attempted to 
guide them the other way. Even when placed on the paper bridge 
between M and M', they were very dissatisfied. In fact it was 
obvious that they knew they were being sent a long way round, 
and were attempting to make a shorter cut. 

I then again placed the larvae at M, and when the ants were 
once more going to and fro regularly along the paper path, I 
altered the position to MV placing the edge of the pillar, which 
the ants had been accustomed to ascend, towards the paper bridge? 
connecting it with the original bridge 
by a side-bridge a, M being an inch from 
the original bridge. Under these cir- 
cumstances three ants ran on to M ; 
then two found their way over the bridge 
a to M'. Of the nest ten ants, five went 
to M and five over a to Mb The next ten 
all went over the paper bridge a to Mb 

I then put the pillar and the larvae on 
the other side of the original paper path 
at M^^ connected with the main, path by a short bridge a\ and took 
for a new piece of paper, so that scent would be no guide. I 
left the little bridge in its place. The ants went as follows ;.— 



To Mb Mb 

1 0 

1 0 

1 0 

1 0 

■ ' 1 ' v' 1' 
0 0 

1 0 

1 0 

1 0 

1 0 

1 1 

. 1 

. ■ 'O' 


M. 

0 

1 

1 
1 
0 
0 
0 
0 
0 
0 
■ 0 


12. ' ./.■■.a.;. ■: 5 , 


It seemB clear, therefore, that though the ants did not trust so 
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miicli to eyes as a man would iiave done under similar cir- 
cuiBstances, jBt that they were to some extent guided by sight. 

I then removed all the paper pathways and put the pillar to M. 
Of the two first ants •which came to the 
table, the first foiuid the pillar in 5 minutes, 
the second, after wandering' about for a 
quarter of an hour, gave the search up in 
despair, and wBiit home. I then moved 
the pillar to M' and watched the next ant 
that came on to the table ; she found it 
in a minute or two. I then moved it to 
M". Two ants came together. One 
fonnd the pillar in ^ minutes ; the other 
took no less ttan 25. Obviously, therefore, though it seems clear 
that they are helped by sight, still these last observations support 
those imeviously recorded, and show that in finding their way they 
do not derive by any means so much assistance from tlieir eyes as 

we should under corresponding emcuinstaxiees. 

I^rodmtionofQiteem. 

Ihave mentioned in one of my previous papers that (jneeus have 
never (so far, at least, as I had been able to observe) been pro- 
duced in my nests, I was therefore much interested last year 
(1880) to find five queens developed in one of my nests of jPomfra 
fusca. The nest had been under observation since y^pril 1879 
and the eggs therefore must Lave been laid in captivity. The 
nest had been richly supplied with animal food, and this may pos- 
sibly account for the filch' ... 

It is known that bees, hy difference of food &c., possess the 

power of obtaining at will from the same eggs either queens or 

orfonary workers. Mr. Dewitn*, however, is of opinion to 
ants, oil contrary, the queens and workers are produced from 
(hfierent kinds of eggs. He remarks that it is very difficult to 
understand how the instinct, if it is to be called instinct, which 
would enable the working ants to make this difference can have 
ansen. This is no doubt true ; but it seems to me quite as diffi- 
cult to imuerstand how the queens, which must Lave originally 
laid only queen eggs and male eggs, can have come to produce a 
third class. Moreover, however great the difficulty may be to 

Zeit. fill- wise, Zcol IB78, p. 101. 
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understand how the ants can have learnt to produce queens and 
workers from one kind of egg, the same difficulty exists almost to 
the same extent in bees, which, as Mr. Dewitz admits, do possess 
the power. Moreover, it seems to me very unlikely that the result 
is produced in one way in the case of bees, and in another in that 
of ants. It is also a strong argument that in all my nests, though 
thousands of workers and males have been produced, I have never 
observed a queen to be so until this year. On the whole, then, 
though I differ from so excellent a naturalist with much hesita- 
tion, I cannot but thinlc that ants, like bees, possess the power of 
developing a given egg into either a queen or a worker. 

Affection and Kindfiess. 

While I was watching one of my nests of Jbrmicaffcsca on the 
23rd of January last (1881), I perceived a poor ant lying on her 
back and quite unable to move. The legs were in cramped atti- 
tudes, and the two antennae rolled up in spirals. She was, of 
course, altogether unable to feed herself. After this I kept my eye 
on her. S everal times I tried uncovering the part of the nest where 
she was, The other ants soon carried her into the shaded part. 
On the 4th March the ants were all out of the nest, probably for 
fresh air, and had collected together in a corner of the box; they 
had not, however, forgotten her, but had carried her with them. 
1 tbolt off the glass lid of the box, and after a while they returned 
as usual to the nest, taking her in again. On the 5th March she 
was still alive ; but on lt5th, notwithstanding all their care, she 
was dead.. 

Zoitfievitjj of Ants, 

In my previous paper I have called attention to the eonsi- 
derahle age .attained/by mj ants;’ and;! may .'.perhaps Ije 'per- 
mitted to'^ repeat here, a 'paragraph from my last 

' communication with reference 'to my most aged specimens, most 
of those .mentioned last ^ year being.- still alive. .One of my nests.- 
uf 'Formica fusca was. brought from 'the woods' in. December 1874*-. 
It then contained two queens, both of which are now still alive. 

' I- -am' -disp' 0 -'sed,.to think that some of .the - workers now in the nest 
were among those originally captured, the mortality after the first 
few weeks having been but small. This, of course, I cannot prove. 
The queens, however, are certainly seven, and probably eight. 
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years old. In the following nests, viz. another nest of Mrmica 
fmca, which I brought in on the 6tli June 1875, one of Lmius 
niger on the 25th July 1875'^', and oiJB'ormica cinerea orithB 29tli 
November 1875, there were no queens; and, as already men- 
tioned, no workers have been j)i’oduced. Those now living are 
therefore the original ones; and they must be between sk and 
seven years old. I may add that in these nests there have been 
for the last year very few deaths t- 

111 conclusion, I may place on record a new species of mite which 
I have found in nests of Lasius flames, and of which Mr. Michael 
has been good enough to draw up the following description. 

UeOPODA POEHIGAEIPE!, Sp. nOY. 

This species, although it falls strictly within the genus Uro^oda, 
and not within Kramer^s genus as defi^ by that 

writer, Still in most respects, except the very distinctions upon 
which the genus is founded, resembles TmchynotiiB ggyriformis 
(Kramer) more elosely than it does any other recorded species. 
It is, however, decidedly different ; and is characterized by the 
squareness of its abdomen, the thickness and roughness of its 
chitinous dermal skeleton, and especially by the powerful chiti- 
nous rdiges OF wingdike expansions on the lateral surface between 
the second and third pair of legs. 

Length, c? and $ , about *95 millim. 

Breadth „ ’55 „ 

The abdomen is almost square, but somewhat longer than broad, 
and slightly narrowed at its junction with the cephalothorax, from 
which it is not plainly distinguished. The extreme edge is a 
strong chitinons ridge bordered with a thick j&inge of short, stout, 
curved hairs, as in T.f friformis^ The dorsal surface of the cephalo- 
thorax is also narrowed towards the front, and has a curved ante- 
rior margin bent dowm 'so as to-protect the 'month, as in that spe-' 
eies ; it bears a few of the same kind of hairs as the abdomen, and 
has va chitinous thickening at each side, ^ The abdomen rises almost 
perpendicularly from the marginal ridge. There is a central de- 
pression occupying the posterior half, or rather more than half of 
; the alMomen' ; ' ' and at , the bottom' of this depression are transverse" 
;'pidges,«he hinderones 'nearly' Straight, and the. anterior ones 'bent'':"" 

* llbe laatof theBediedun-Jiiae 15, 1881.' , 
t jlbese .ants 'died,' off sona’ewbat? ■■rapidly, the '.Jast 'on ,Jaly '28,; ISSlfi, 
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in tlie middle, the central point being forward ; at the sides of, 
but not in, this depression, are two chitinous blocks wliicli seem 
to form a starting-point for the ridges. Anterior to this depres- 
sion the central portion of the creature, e. its longitudinal dorsal 
axis, is higher in level than in parts nearer the margin, and forms 
an irregular triangle of rough chitine. A broad chitinous plate 
or ridge projects on eacli side above the second leg, and between 
that and the third, evidently for their protection ; it is probably 
flexible at the will of the creature, as in the genus Oribates. 

The sternal surface has strongly marked depressions for the 
reception of the legs. The cox2d of the first pair of legs are 
largely developed, flattened, almost toucli in the median line, 
and nearly conceal the mouth, as in the typical Uropodas* The 
genital opening of the male is rather large, round, and placed 
centrally between the coxae of the second pair of legs. The 
female appears onlj^ to be distinguished from the male by being 
more strongly chitimzed, and by the conspicuous valval plate 
which occupies the whole space between the coxse of the second 
and third pairs of legs and extends beyond both. 

The nymph is less square in the abdomen than the adult, and 
the border of hairs is absent ; the margin is somewhat undulated, 
the concave undulations being so placed as to give free action to 
the legs when raised; the central depression of the abdomen is 
far less marked than in the adult ; a slight ridge runs all round 
the dorsal’ surface a little withm the margin; four ridges, two 
anterior and two posterior, run from the eircamscribing ridge to a 
raised ellipse in the centre ; there are not any plates for the pro- 
tection of the legs, and the coxse of the first pair are not flattened 
as in the adult. ■ 

This mite lives in the nests o£ Formica flava. 
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Mol-lusca oit H.M.S. ' Ohalxen-ciee’ Expeditiok.— P arfc Till. 
By tlie Eer. Eobeet Boog- Watsoit, B.A., E.E.S.B., E.LB.j &c. 

[Publislied by permission of the Lords Oommissiouers of the Treasury.] 

[Eeacl Alarcli 3, 1881.] 

Fam.FLBUROTOMXJi.i2,JlGzo?/nJe/fret^^^^ 
Pleueotoma, Za.®. 

1. Fkurotoma {Sureula) stamm^^^^ 10. Pleitrotoma (Surcula) rkysa, 

n. sp. »• sp. 

2. P. (S.) irilh\ ii. sp. 11. P. (^'.) bolbodes, n. sp, 

3. P. (5.) lepfa, n. sp. 12. P. (3’.) ischna, ii. sp. 

4. P, (S.) 11 . sp. 13. P. {Ge}wta) didynm, n. 

5. P. {S^} goniodes, n, sp. 14. P. (G.) engonia, ii. sp. 

6. P. \S.) pleheia, b. sp. 15. P. (G.) aimctoUes, n, sp. 

7. P, (S.) n. sp. 16. P. (Dn^/ia) pyrrJia, u. sp. 

8. P. (S,) hemimeres, n. sp. 17- P» {D,) paupera^ n. sp. 

■9. P. (iS.) B. sp..- 

1. PlEEEOTOMA .(ST 3 T 10 TLA)-STAMIl«rEA, n. sp. 

Dee; 29, 1873; ‘ Lat.' 4t6^ .46' S., long. 45° 31;. B. 
Marion Island, Piince Edward Island. 1375 fatlioms. GloUge'^ 
nna-ooze. Bottom temperature 

St,; 149 j. Jan." 29,. 1874. -..Lat. 46° 43' 8.; long. 69° 15' E.; 
W. Cbristmas' Harbour, Kerguelen* 105 fms. Mud. ' 

High, narrow, biconieally fusiform, scalar, carinated, 
witli spiral threads, thin, white. BcitlpUtre. Longitudinals—the 
slieli is seorecl with coarse irregular sinupus^lines' of growth ; but 
' there is, aio trace of any' 'Other longitudinal miarkings.' , ' Spirals-—; 

, :aboye the Biiddie' of each whorl .is a strong cariiiation -only .slightly, 
Xirojeeting, blit 'marked by the angulation of the whorl and '.by '.the 
prominence of: the thread. on its crest., ::;.0''n the,,, body-whorl" 'there, 
is a tendency tO'E B'econd carination',;WMch;,r the^,.mo,uth; 

just below’' the junetion of the outer lip, and is thus concealed 
on all the earlier whorls (it is evident that this inferior an- 
gulation is a feature which varies much in different individuals). 
Besides these, the w’hole surface is covered wdth irregular and 
unequal threads ; these are feeblest on the sloping shoulder below 
the suture : close below the upper keel and on the snout and its 
conical base they are fine ; about 4 above and 2 below the lower 
keel are the strongest, but they all tend to subdivide themselves ; 
and the whole shell is scored by irregular and somewhat broken 
microscopic lines. Colour translucent white under a thin, pale, 
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grejisli-yellow epidermis^ -which adheres closely, hut is apt to rub 
through. ^;w’£?is Mgh, narrow, conical, and slop ingly scalar in 
consequence of the drooping shoulder between the suture and the 
keel. Apex is more or less eroded in all the four specimens ; it 
consists of not more than 1| embryonic whorls, which are globose, 
smooth, and with the point a little obliquely pressed down. 
Whorls S{x, rather short except the last, of regular increase, angu- 
lated above the middle the shoulder between the sntiire and the 
keel is straight-lined. From the keel the whorls are slightly con- 
tracted to the inferior suture, and the profile-line here is scarcely 
convex. The last wlioii is feebly tumid below the keel, and is 
drawn out from a produced conical base into a long, narrow, 
cylindrical, very slightly upturned snout, which projects on the 
right side of the base. Buhire a fine, sharp, slightly irregular 
line, well defined by the contraction of the whorl above and 
the straight line of the shoulder on the whorl below. Mouth 
club-shaped, being oval above, and prolonged below into a long, 
but not very narrow, canal, which is a little sinuous, and widens 
tow^'ards its end in consequence of the oblique cutting-away of the 
pillar-lip. which is thin, sharp, and patulous, leaves 

the body at a right angle and advances quite straight to the keel, 
above which lies tie deep, thm-lij>ped, U-shaped sinus, whose lower 
margin runs parallel to, but a little above, the carinal thread ; 
from the keel the lip-edge advances with a long, free, forward 
curve and a sinuous double sweep, first convex and then concave, 
to the point of the snout, where the edge is prominent, rounded, 
and patulous. Inner Up almost hyaline, being cut into the sub- 
stance of the hody-whorl, hut not extending beyond the moutli- 
edge ; it is slightly concave above, straight in the middle, and 
very early and obliquely cut away in front, from which point, for 
the sixth of an inch, it advances to the extreme point of the shell 
''m a delicate, thin, .sharp lamina, bordering, the canal. The oper- 
culum seems to have been broken, probably in the attempt to 
.extract ifc;' 'but it,', is • obviously small,, thin, and' .pale': yellow. 
H. ■ 1’6, ■ ' B. ,•0-51. ' 'Penult. .;,whorl,', height ,'0''24,',' ..Mouth,', .total 
height 0*83, breadth 0*28. 

The animal of this species is preserved in one specimen, that 
from Sfc. 146 : it is deeply retracted, and is of a pale bufi* 
colour. 

The name I have selected is descriptive of the sculpture of the 
shell 
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2 . PlEUEOTOMA (SuECULA) TBIEIX, 11. sp. 

St. 150. Eeb. 2, 1874. Lat. 52^^ 4^ S., long. 71° 22' E, Be- 
tween Kergaelen and Heard Island. 150 fms. Eock, Bottom 
temperature 35°*2. 

Shell— High, very narrow, biconicallj fusiform, subscalar, bi- 
carinated, strong, white. Seuljptme, Longitudinals — there are 
very many unequal, strong, harsh, flexuous lines of growth, of which 
one every here and there is stronger than the rest. Spirals^ 
there are two keels, of which the upper and stronger lies a little 
above the middle of the whorls, is sharply pinched out, hut has a 
rounded edge ; there is a drooping, but straight- lined shoulder 
above, and the whorl is somewhat contracted below it, so that it 
has considerable prominence ; the lower keel is a rounded, rather 
prominent thread, which is the more conspicuous from the con- 
traction of the ivhorl below it into the suture; between these 
two keels, more or less in the middle, lies a thread, which 
is more marked than any of the others wEich, coarse, unequal, 
and interrupted, closely cover the whole surface ; of these two or 
three in the line of the sinus on the shoulder, between the upper 
keel and the suture, are somewhat stronger, more regular, and 
swoln than the rest; while just below this point, -where the 
lines marking the lower edge of the sinns run, the surface is 
almost free of spiral threads. Colour poreellanous white. 
dermis extremely thin, smooth, pale yellowish. Spire high, nar- 
row, snhscalar. consists of id embryonic whorls, globose, 

smootli, and somewhat obliquely pressed down on one side at the 
extreme point. JF/mr& 7|, narrow, angukted, with a straight 
drooping shoulder below the suture, slightly concave between the 
keels, contracted into the lower suture ; the base is conical, and 
projects on the right side into a long, narrow, anel very slightly 
twisted snout. Suture a fine, sharp, deeply impressed line. 
Mouth club-shaped, being oval above, with a sharpish anguktiGii 
at the upper point, and being prolonged into a long, rather 
narrow, but slightly widening canal, which is open in consequence 
of the oblique cutting away of the pillar-lip. Otaer Up, which is 
thin, sharp, and patulous, with a slight contraction on the edge of 
the canal, leaves the body nearly at a right angle, and advances 
with a very slight convexity to the keel, above which lies the 
deep, thin-lipped, U-shaped sinus, whose lower margin lies pa- 
rallel to, but a little above, the conical thread ; from the keel the 
lip has an edge which on the front is first convex and then very 
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sliglitly receding, while on the side it is first conges and then 
concave to the point of the snout, where its course is very straights 
Inner lip a thin porcellanous glaze, spreads a little on the body, 
from which the spirals are slightly cut away ; the lip is a little 
coiicaye above, then straight, and is early and obliquely cut away 
on the front of the pillar, where it is slightly prominent, and finally 
it rims ont to the point of the snout as a thin edge bordering the 
canal. H. 1-47. B. 0'4S. Penultimate whorl, height 0*24. 
Mouth, total height 0*8, breadth 0*26. 

This species extremely resembles P. stamima ; nor should I be at 
all surprised if, on a fuller series of specimens being obtained, the 
two species should be ultimately united ; but the four specimens of 
the former and the three of the present species obtained by the 
^ Challenger’ are constant to one another and easily distinguish- 
able. Besides distinctions which stand out in the description, the 
form in P. trilix is slimmer, as if the w'hoiis were more closely 
twisted ; tlie snout is longer, finer, a little twisted, and is striated 
to the point; the shell is stronger, the pillar-edge of the front 
canal where obliquely cut off is a little more contracted ; the 
suture is much more deeply impressed, the apex is a very little 
larger, and very slightly more pressed down on one side. The 
sculpture, too, is crisper, sharper, and smaller in the spirals, so 
as to produce a markedly different texture, lix I. stamineal 
where an inferior keel faintly appears, it lies mneh lower than in 
P. ifiliw, in which it lies markedly ahove the suture. 

3: PbETOOTOMA (SuECtriiA) LEPTA, n. sp. 

St. imi" "March , 3,: 1874./ Lat. "^55^ 55' ;a,'dong. '10S°35\:^ 
Southern Ocean, S.E. of Australia. 1950 fins. Biatom-doze. 
.'Bottom temperature' 32°T. ■ 

Bhdl. — -High, fusiform, rather tumid, conical, with a produced 
base and a very loug fragile snout, thin, white, with very little 
sculpture. Bmlptnfe, Longitudinals — ^the whole surface is closely 
scored with fine stria in the lines of growth ; of these, at irre- 
gular intervals of about inch apart or rather more, one rises 
into greater strength' .and '.prominence, "as : a rounded thread,; these ■' 
are stronger and more regular on the earlier whorls than on the 
last. Spirals — two thirds down the whorls is a blunt angulation 
bearing 4 or 5 fine, close-set, rounded threads ; on the last whorl 
the angulation is obsolete, but its place is defined by the group of 
close-set threads ; on the rounded shoulder above these are micro- 
scopic striae and very indefinite rounded threads ; below the angula- 
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tioE are 5 or 6 pretty prominent, unequal, narrow, remote, rounded 
threads ; the one which comes out from the suture at the upper 
angle of the mouth, and which defines the base, is somewhat 
stronger than those above it, and this one is succeeded on the base 
by a series of others, similar, but more remote, with occasionally a 
finer one between ,* on the base tliey become feebler, less regular, 
and, on the whole, more remote ; the surface of the shell between 
these is faintly scored microscopically. Colour porcellanous 
white and semitransparent, from the thinness of the shell. 'Mpi~ 
dermis an excessively thin, pale-yellow', smooth membrane, which 
is very easily rubbed off. Spire high and conical, and yet almost 
globose from the rapid increase of the rounded w^horls ; its profile“ 
lines are much interrupted by the suturaL contractions. Apecv 
consists of 1| embryonic whorls, and is small, rounded, mamillary, 
prominent, but a little flattened down on one side. Wlwrls 6, of 
very rapid increase, the last particularly so ; they are very tumid 
and well rounded, with only a slight angulation, above which 
is a long convex shoulder, ’while below it the whorl contracts 
very slightly ; the last is very large, being not only tumid, but 
having an elongated base which, though considerably hollowed out 
on the left side, is very little narrowed on the right, and is pro- 
duced into a long, conical, largish snout, w'hich projects almost 
entirely on the right side of the axis. Suture rather broad and 
deeply sunken, and almost a little canaliculated. Mouth long, 
large, club-shaped, being oval and bluntly pointed above, and 
having a- long, rather narrow^, and open canal below. Outer lip 
very sharp and thin, a little contracted except along the canal, 
where it is slightly ; patulous ; the curve of the lip, which is 
■ very steep above,"' passes , overj by a slightly flattened arch 'and' 
a concave curve below^, to a straight line along the canal ; 
its edge, on leaving the body, retreats rather rapidly to the 
left, forming the deep semicircular sinus which occupies the 
whole shoulder from the suture to the angulation ; the lower 
edge of the sinus is very low-shouldered, but advances very 
prominently below, and retreats no more till it reaches the 
extreme point of the shell. Inner Up is hollowed rather broadly 
out of the shell-wall, the edge of which rises sharply, but very 
thinly, outside ; it spreads across the whole of the rather short 
and early truncated pillar, which has a long, oblique, rounded, 
and slightly twisted edge, and which above joiiivS the body with 
a very slightly concave curve. Operculmn pale yellow, thin, oval, 
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broadly rounded in front wliere tlie nucleus lies, pointed bebind, 
rather finely roiindedly striate in the loop-lines of growth, which 
are crowded, not on the pillar-edge, but on that lying toward the 
onterlip '. of the shell. The body of the animal is a pale-hnff 
colonr, but cannot be extracted without sacrificing the shell. 
H. 1*6. , B'. 0*65. Penultimate whorl, height 0*27. Mouth, 
height 0*1, breadth 0*48. 

This singularly heautiful species has some resemhlance to P. 
clara^ v. Mart, {nec Eeeve), from Patagonia, 60 fms., and is, like 
that and those previously described here, eminently characteristic 
of frigid waters. It wants the carination of that species, has a 
longer and more inflated body-whorl, with a smaller and shorter 
apex, a more contracted suture, and stronger spiral threads. 

4. Pledeotoma (Suecuda) eotundata, n. sp. 

St. 246. July 2, 1875. Lat. 86° 10^ N., long. 17S° E. . Mid 
Pacific, E, of Ja]}aD. 2050 fms. Grey ooze. Bottom tempe- 
rature B5°*l. 

Bhell, — High, narrow, fusiform, conical, with rounded whorls 
and a shallow suture, below which the inferior whorl swells out 
tumidly ; the last whorl is short and rounded, with a constricted 
coBical base and a long narrow snout. Sculpimre. Longitudinals 
—there are strongish, close-set, rounded, hair-like lines of growth, 
specially strong below the suture. Spirals— over the whole sur- 
face are strong, but unequal, rather distant, sharpish threads ; 
those in the sutux’al area are, with two or three exceptions, weaker 
than those elsewhere ; about three at the periphery are somewhat 
prominent. ChZeMrporcelain-^white under a thin yellow epidermis. 
Suiure fine, superficial, hut well defined. is cliih-shaped, 

being oval, with a long narrow canal below and a blunt angulation 
above. Outer Up ' very evenly' curved,, but a. little' .more steeply 
; above than below ; it is drawn, out into., along' straight line ' along 
the side of the canal ; the edge-line, on leaving the body, retreats 
'very , straight toward .the 'left to. 'the: rather 'remote, 'wide, 'and 
openly rounded, but very deep sinus, between which and the bodj- 
wborllies an acute triangular' shelf, while below is tlie very high 
shouldered and prominent lip. is exceptionally narrow, 

hut strong and margiiiated ; it is very little concave at the junc- 
tion of the body and the pillar, which is long, narrow, and is cut off 
at the point with a long, little oblique, sharp, and scarcely twisted 
edge. H. (?) 1*65. B* 0*6, Penultimate whorl, height 0*22. 
Mouth, height 0*9, breadth 0^8w 
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This is a species of interest, both from its habitat and from the ' 
sitiiplicit j of its rounded whorls and of its sculpture. It exists 
unfortunatelj in the form of a mere fragment. It is a good deal 
like P. planetica, Edw., from the Eocene Bracklesham beds (see 
Eocene Moll., Palssont. Soc. p. 212, pi. xxvi. fig. 3), but lias not the 
flatly constricted band below the suture, which in that species 
throws the whorls out in a high rounded shoulder. In P. rostraia, 
Edw. (L c. p. 218, pL xxyi. fig. 8), though with less of a shoulder, 
there is a broader constricted belt, and there are traces of longi- 
tudinal ribs, 

5. PlEUEOTOMA (SiTECTJLA) UOHIODES, n. Sp. (yMVtiohjs, 
angular.) 

St, 320. Peb.l4,lS76. Lat, 37° 17^ S., long. 53^^52' W. S.E. 

of La Plata* 600 fms. Hard ground. Bottom temperature 

■ ' 

High, narrow, biconical, subscalar, with a long, uncon- 
stricted base and a subequal-sided snout, anguiated with an ex- 
pressed keel, and with regular fine spiral threads all over. Sculp- 
iufe. Longitudinals— there are only fine, regular, close, hair-like 
lines of growth. Spirals — in the middle of eachwdiorlis a strong 
angulation formed by the straight drooping line of the shoulder 
and the straight contracting line down to the inferior suture ; 
the augulation is pinched out into a sharp round-edged keel ; there 
are fine sharpish threads on the whole surface pretty equally dis- 
tributed and of equal strength ; of these there are on the peiiui- 
timate ■whorl below the keel about 0 ; they are parted by flat 
broadish intervals, strongly scored with the lities of growth. 
Oolour wiiite under a yellow epidermis. Spire high, narrow', 
conical, with profile-lines interrupted by the straight-lined con- 
traction of the shell between the keels of the successive wLorls* 

'■ ^6^ .(eroded) ' small ■ and rounded. ■ Whorls ; ; their profile con- ' 
sists of two straight lines meeting in the keelwLich bisects the 
whorls ; above is a slowly sloping shoulder, and below a gradual 
contraction to the suture ; the last whorl is scarcely convex on 
the conical base, which contracts with great regularity to the long, 
nearly equal-sided snout. Suture fine, linear, but well defined. 
MbidJi club-shaped, being rhomboidal above, wdth a long narrow 
canal below^ Outer Up high-arched and then straight along the 
canal ; its edge retreats at once to the left, and forms a remote, 
deep, rounded sinus in the shoulder above the keel ; below this 
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it sweeps out into a Iiigli and prominent slioulder. Inner little 
concave at the junction o£ the body and pillar, which is straight 
above, but towards the point is obliquely cut off with a long, nar- 
row, twisted edge, and bends a good deal to the left. H. 0*9. 
B. 0*38. Penultimate whorl, height 0*16. Moiitli, height 0*51, 
breadth 0*22. 

This is a stumpier form than P. hiwotropis, AcL &> Eve., with a 
more conical and less constricted base, and shorter and more bent 
snout. Prom P. oxytropis, while differing, of course, still more 
markedly in most of these points, it differs yet more in scul|)ture. 
Though a much smaller and narrower form and with a more 
conical and less tumid base, it is in a general way very like P. cir- 
ainata, Ball ; but that is destitute of the spiral sculpture on the 
shoulder, which seems also to he the case with P. Kennicottii, 
Ball, a smaller form than P. circinata, and which is also distin- 
guished by a double keel on the last whoid. 

6. PlETJEOTOMA (SuECUnA) PLEBEIA, n, sp. 

St. 122. September 10, 1873. Lat. 9^ 5' S., long. 50' W. 
Off Pernambuco. 350 fins. Mud. 

SlieU.' — ^High, narrow, fusiform, subsealar, an gulated and 
tubercled on the angle, strong, rough, yellowish white. 

longitudinals— the upper whorls are nearly bisected by a 
bluntish angulation, which is made more marked by about 20 
small, oblique, longitudinally elongated knobs, of which scarcely a 
trace appears below or above the keel ; they become fewer up 
the spire and die out on the last whorl ; there are very many, 
rough, very unequal, curved lines of growth. The whole surface 
is covered by coarse, unequal, and very irregular threads, varying 
in their direction, and interrupted by the longitudinal lines of 
growth ; these threads are most equal in the infrasuturai tract, 
where the line of the old sinus-markings lies ; below the keel they 
occur alternatingly as stronger and finer ; on the base and snout 
they are coarse, but almost disappear on the point ; they and the 
suture are exceptionally independent of one another. Colour 
yellowish porcellanous white. high, narrow'-, conical, and 

slopingly subscalar. Apex broken. Wliorls probably 9-10, 
rather narrow, somewdiat hollowed on the shoulder belotv the 
suture; below the keel their profile-line is straight, but contracted 
to the suture below. The base (whose upper limit is defined by 
a very slight angulation) is conical, drawn out pretty much in 
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tlie axial line into a- long, narrowish, cylindrical, strong, and 
slightly reverted snout. Swture a rather minute, sharp, some- 
what irregular line, which.' does not at ail follow the spiral mark- 
ings, but crosses these up and down in an uiiusally irregular 
manner ^ it is well defined by the concave hollow’" formed by the 
contraction of the whorls above and below it. Mouth club“ 
shaped, being somewhat angularly ovate above (with a sharpish 
point at the top and an angulation at the keel), and prolonged 
below into the somewhat oblique open canal, which is kept open 
by the oblique cutting away of the pillar. Outer Up sharp, but 
sti'ong ; it leaves the body at an acute angle and retreats towards 
the left to form the sinus, which is open and near, but not immedi- 
ately at the body : from the sinus the lip- edge advances with a 
strong forward convexity to the point of the canal ; laterally it is 
also rather convex, but is contracted into the snout, along the 
edge of which it is pretty straight with a somewhat oblique 
direction towards the left, and here it is patulous. Inner. Up 
porcellanons, smooth, narrow, cut ofi’, and slightly twisted in 
front, and running out at the point to a sharp edge along the 
canal, the point of which is then f ounded and patulous. H. 1*5* 
B. 0*5. Penultimate wliorl, height 0*23. Mouth , total length 0*7, 
breadth 0*23. 

In this species the generic sinus lies high and is open, which 
reduces to rather small dimensions the little testaceous shelf 
wdiich forms its upper edge and separates it from the b ody •whorl p 
but the sinus does not, in Defrancm, lie quite at the upper 
angle of the mouth. The shell has some resemblance toP. mil 
'■fern, Lam., from Ghiiia and the Philippines ; but in that species the 
hody-whoii is much more tumid, the canal is much longer and is 
more bent to the left, the apex is more uninterruptedly conical, 
the suture is deeper, the spiral threads are not so universal and 
are in their course regular. In texture this species is very much 
like P. Loven. 

MI*: f'PLiUEOTOMA' :: (ShECHUa);: SVH aEHES, ■ ^ 11. , ' Sp. ' 

allied.) 

St 23. MarchiB,:;lS7e. f S'.,, dong. W. 

Sombrero Island, off ' ' St. ' 'Thom,as, ' Dan..: W. .'Indies. '■ ":'460 f msv 
y-Qhhigefim-*oo%o.'' 

St.‘24. March 25, 1878. Lat. 18^ 38' 30" S., long. 65^ 5' 20" W. 
Culebra Island, off St. Thomas, Dan. W. Indies. 890 fms, Ooral- 
mud. 
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BJieU , — -Long, narrow, biconieallj fusiform, sharply carinated 
and tiibercled on the keel, polished, thin, white. Beulptiire, 
Longitudinals — there are very many, hue, close-set, slightly raised 
flexiioiis lines of growth. Spirals — there is a sharp keel which 
lies about | down the whorls ; it is very prominent from, the con- 
cavity of the whorl above and below ; the sharpness of this keel is 
due not so much to its crest, which is rounded, but to its being 
beset by prominent round, conical, pointed tubercles, of which 
there are about 15 on the penultimate w^horl ; on the upper whorls 
these are fewer, but they begin at once on the first whoid below the 
embry onic shell ; on the last whorl they disappear entirely toward 
the month. Besides the carina, there are many delicate lines ; 
three or four of these, very fine, smooth, and flat, come in below 
the suture; at about inch below the suture is a fine, sharp, 
engraved line ; about 6 more of these, hut less strong, come in 
above the keel. Below the keel the sculpture is somewhat similar, 
but less distinct and less regular. On the snout the interstices 
rise into rounded, slightly roughened threads, which on the extreme 
point become feebler. ivory-W'hite. Spire high, narrow, 

conical, but wdth the profile-lines broken by the deep concave 
curves at the sutures. Apew^ the 2-J embryonic whorls are 
small, cylindrical, and bluntly rounded at the top, which is 
slightly pressed down on one side. Whorls 11^, strongly aiigu- 
lated, with a concave curve between the keels ; they are rather 
narrow and of very slow increase : the last one is a little tumid, 
with a very regular convex curve; which contracts evenly to 
along, projecting, narrow, cylindrical snout, lying very nearly 
in the axis of the shell. Suture a very faint, delicate, and 
regular line, well defined by the concavity of the whorl both 
above and below it. Mouth club-shaped, hut long and narrow, 
sharply pointed above, and very much twisted in consequence 
of the great depth and width of the sinus. ."Outer origi- 
nating markedly below the keel it leaves the body at a very 
acute" angle'; , its edge,.' which. is sharp ' throughout, retreats at. 
' once, forming a very narrow’.und short ledge between '.the body- 
whorl and the sinus, which' is rounded and,, open, and whose depth 
is due entirely to the great forward sweep of the lip below, where 
it projects like the pinion of a wing and is slightly patulous ; it 
curves in lateraiiy to the origin of the canal, and then advances very 
straight and scarcely patulous to the rounded point of the shell. 
Inner Up is slightly cut out of the substance of the shell, is very 

' niiOT..w'ouB]x,---z yon. x% , 31 ' ' ' 
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narrow and very straiglit, tlie cutting away, of the point of the 
pillar being very gradual and very slightly oblique. H, 1*13. 
B. 0-33. Penultimate whorl, height 0*12. Month, total height 
0*58, breadth 0*16. 

The tuhercled angulation of this species recalls faintly a similar 
feature in P. nivalis, Lot., Norway and Britain, and P. jyleheia^W. 
It is slightly like P. miifasoiata. Sow., from W. Columbia, but is 
much longer in the canal. It is very near to P. dimidiata, Broc. 
(a Sub-Apennine Miocene species), of which there are specimens 
(perhaps the P. Fotverii, Calcara, which Libassi holds to be a 
variety of P. dimidiata) as slim as the ^ Challenger ’ species ; but in 
Brocchf s species the keel is sharper and persists to the mouth-edge; 
on the same length of shell it has two whorls less ; from the suture, 
which is not in the least impressed, the whorl, before expanding 
to the Carina, descends in a cylindrical or even slightly contract- 
ing form ; the surface is a little roughened with slightly raised 
threads ; the lines of growth run from the suture forward at first 
toward the right, not, as in the ‘ Challenger ’ species, at once to 
the left into the sinus; and the embryonic whorls are more 
rounded, wdth a deeper sutui^e and half a whorr fewer. It ex- 
tremely resembles P. undata, Lam., an Eocene fossil from C-rignon ; 
but has the spire more attenuated, the suture rather deeper, while 
the tubercles on the keel do not, as there, become longitudinal 
ribs, and the snout is much longer. 

8. Pleubotoma (Subotjjt^a) hemimeees, n. sp. (iifiifispiis, 
halved.) ' 

, St. 120. , Septemher9,1873. : Lat. 8° 3^ S., long. 34<" 28'' W 
Pernambuco. ;675'fms. , Mud. 

High, conical, with a small round-tipped conical apex; 
ribless, but witiT a keek beset with longish narrow tubereleK. 
Seulpfure. Longitudinals — there are only fine hair-like lines of 
growth. Spirals — about f down each whorl is a very sharp and 
prominent angulation, and the keel thus formed is beset by nunie- 
rous small, sharpish, narrow* and elongated tubercles, which fail to 
become ribs ; of these tubercles there are about 12 on the earlier 
whorls, and they become more numerous'on the succeeding whorls. 
Below this keel there is a straight-lined contraction; above it 
there is a long, slightly concave shoulder, with a delicate row of 
small tubercles at the top close to the suture. Both rows of 
tubercles, but especially the upper, are very sharp and distinct on 
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the earlier wliorlSj but lose individuality furtlier down the spire. 
From the keel dovriiwards the whorls are scored with flat roiiiidecl 
threads. Colour pale huff, deepening somewhat up the spire, 
glossy* ' 8pire high, conical, the proflle-lines only slightlj inter- 
rupted by the prominence of the tubercled keel. Apex : the two 
embryonic whorls are smooth, small, conical, with a small rounded 
tip slightly flattened down on one side. Whorls 9 (remamiiig), 
short, of very regular increase, slightly concave in the shoulder, 
sharply angiilated at the keel, and contracted into the suture 
below. The wdiole base and pillar have been broken away. 
Suture rather oblique, defined by the slight contraction of the 
superior and inferior whorls. Mouth is broken, but the sinus is 
broad, rounded, and deep, in consequence of the long forward 
sweep of the pinion- like edge of the outer lip. 

This species exists only in one fragment ; but its beauty and 
its strongly marked features make it -worth notice. It extraordi- 
narily resembles P. cUmidiafa, Erocchi, but is a broader shell, with 
a coarser stumpier apex of fewer embryonic whorls, has no spirals 
above the keel, while those below are finer ; the suture is much 
less sunken between the keels, and there is a substantial coronet 
of tubercles. I^Ieurofoma Fotverii^ Cdlcsiv^ (a specimen of which 
I owe to the kindness of the Abbe Brugnone), has the upper part 
of the whorls above the keel free of spirals, and the apex is more 
like that of P. hemimeres^ but in form it is still slimmer than 
■ FCdmtdmU;. aud its sculpture otherwise is even less like. 

^ 9. PLEUmOTOMA (SlJEOirnA) AHTEBiniOHj/n.'Sp.' , 

. St. , 142. ; December 18,' 1873. . Lat. S4S 4^ S., long. 18‘^E7"E. 
Off the". Cape of Good'/Hope. 150 fms., 'Band, Bottom tempe-' 
hrature 

ShelL — High, .narrow, ■ bicpnieally 'fusiform,, subscalar, w.ith 
angularly convex and longitudinally-ribbad wdiorls, thin, tawny. 

Longitudinals'-— a ^ .way below, the sut'ure, is un 

■■ 'angulation where ' narrow, raised, -■ oblique ■ ribs begin t.hese slope 
■/"from left'to", light ;'they extend .to 'the .suture,' but ^not to the 
base, '.'.where. they, die O'ut more g.radually than'' they ''.arose'; ''they 
: 'are"' ' parted, .by .'.'rounded . ■ hollows, which ' ''are -wider than the ribs. 
There are about nineteen of tbese ribs and hollows on the last 
whorl, hut few'er on each preceding one ; besides these, there are 
very many fine hairdike fiexuous lines of growth. Bpirals-— the 
shoulder below the suture (the ' sinus-area) has a few faint 
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regular seratcli-like lines ; on the ribbed area these are stronger. 
On the base tiie interstices become somewhat narrower and more 
convex, till on the snout they rise into strongisli threads, which 
at the very point again become weaker. Colottr a light tawny, 
paler on the snout, and white on the pillar. Bpire high, conical, 
and slopingiy subscalar. A^peiv broken. Whorls probably 10, 
rather short, witli a straight somewhat drooping shoulder, convex, 
and appearing contracted below in consequence of the dying 
out of tlie longitudinal ribs as they approach the suture. The 
conical base contracts rather rapidly, and is prolonged into the 
straight, very slightly reverted, direct, narrow, cylindrical snout. 
Suture a line, regular, squarely impressed line, whose course 
diverges a good deal from that of the spirals of sculpture* 
Mouth club-sha.ped, being roundly oval and not angukted above, 
and with a long, narrow, slightly twisted canal below. 

Up shaiqo and thin, xvith a very I’egular curve from the suture 
to the base of the snout, along the edge of which it runs sharp 
and straight to the open, rounded, and thin point ; when it leaves 
the body, it retires at once ta the left, forming a deep, rounded, 
open sinus ; from this point its edge sweeps out in a full convex 
curves retreating slightly at the base of the snout, and then 
advancing straight to the point. Inner Up porcellanous, longi- 
tudinally marked, narrow, straiglit, cut away obliquely to a long 
fine point ; and then continued along the canal in a thin sharp 
edge, which to ward the point is slightly cut off backwards. II. 0*9. 
B. 0*32. Penultimate whorl, height 0*13. Mouth, total height 
0‘4i5,' breadth 0*19. \ ■ 

.. ^ .The narrow sharpish 'ribs, of this species' arc suggestive ,'df small 
buttresses, from which feature. the name is' taken. 'The specinien 
.',is":»slightly cMpped, and 'is,. I think,.' not quite full-grown. It a'. 

; ' ' ^ little ,'reBemble's the' young, of P, tenuis^ Beeve, f rom ■ China but the 
longitudinal rihs. are; not nodulous. In form, it' slightly '.recalls 
Bivona,.' but '.in ''.texture and all .details' is. 'utterly.' 

different. 

'■" '10. PEBTOOrom (SuBCraA) EHY'SAj 'n. 'sp. ' " ' 

, 'St. 122« September 10,1873. ■'■■' tat, 9° 5''8., loi}g...,3#.':50' 'W^ 
Pernambuco* .'350.;,fms.;:'' Mud., .'.v 

— ^High, narrow, conical, with a small a|)ex, a contracted, 
conical base, and a longxsh narrow snout ; carinated, ribbed, with 
spiral threads, pale buff. Sculpture. The whole surface is frosted 
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over with microscopic tubercles. Longitudinals — there are on 
the last whorl 16 , narrow, raised^ sinistrallj convex, and rather 
oblique ribs ; originating at the angle of the whorls, where they 
are a little tuberculated and swollen, they are parted by fui’rows 
of about the same breadth as themselves ; they die out across the 
base, and do not appear on the snout. There are about 13 on 
the penultimate whorl, and they dimmish rapidly up the spire ; 
the lines of growTli are exceedingly faint and few, but sharp ; 
they are most visible in the sinus-area and on tbe snout. Spirals 
—the suture is marginated above by a minute thread, which lies 
at the bottom of the superior whorl, and below by a somewhat 
stronger thread, which lies at the top of the inferior whorl. The 
sinus-area is bare. Slightly above tbe middle of the whorls 
is the strong angulation, to which the prominence of the ribs 
originating at this point gives great additional sharpness and dis- 
tinctness. From this to the point of the shell the surface is 
scored by rounded and prominent threads; of these there are 
three, pretty equal, on the earlier whorls, the third forming the 
suprasutural margination ; a fourth appears on the penultimate 
whorl, and 19 or 20 on the last, with one or two fainter ones 
between ; the first two are feebler and closer set than the rest ; 
on the body they are rather distant, on the front of the shell 
rather stronger and close set. Colour a pale buif, but not iim 
^ probably: white .when .fresh, Bpire nonical, subscalar' in conse- 
, 'quen.ce.' of ' the. pro,minenee.. of ' the keel. ' Apex is small, ■ roundedj.' 
consisting of 3^^ ,carinated,'bat otherwise -perfectly smooth, whorls, 
which form a short compact little cone, of which the extreme tip 
is a little obliquely flattened dowm on one side. Whorls 10 in all ; 
-there is a drooping and very, slightly ■■concave shoulder below, the 
'suture; the. .greatest,. 'breadth 'is- at ■ the ' keel,, helcw .which 'the ■'■ 
'whorls, begin" faintly, and with a very slightly convex profile, to con- 
,. tract .into the inferior suture ' ; tbe last contracts rather rapidly into ■'. 

' a .short conical base, running .out into a; narrow, straight, somewhat, 
one-sided',, and 'Bot ' very ’long snout. '" , invisible but. for the^ 

.'.marginating threads above and below '.it. club.-shaped,.' 

;■ .beiugb'pointedty ovate above, and '"running out below 'into awell- 
'.marked. canah.' ..'"0«^.er %' ■■concave below 'the' suture and angu- 
'.' ' .lat.ed. ' at,' the ■ keel ■; ' it', is. ■' convex in its ■ s'wee.p. to' the , edge of the' 
canal, from which it runs direct and obliquely to tbe rounded and 
open point of the pillar. In leaving the body it retreats at once 
.' '„ .fc'G the left to form the rounded sin'iis, which has ah excessively short 
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upper side, but becomes large (though hardly deep) from the great 
forward wing-like sweep of its lower margin, whose course is 
quite independent of the ribs ; toward the edge of the canal this 
curve again retreats to the point of the shell. Inner Up is a thin 
nai-row glaze margined with a minute furrow ; it is oblique, but 
scarcely convex across the body, direct on the short pillar, and 
cut off with a long slope to the point of the canal, its edge beino- 
narrow, rounded, and scarcely at all twisted. H. 0-43. B. 0-17. 
Penultimate whorl, height 0-07. Mouth, height 0-2, breadth 
0-08. 

This species may be associated with the JB, ni'Dctilis^ lioven, 
group ; for though very unlike in texture of shell and length of 
mouth, yet the general form and style of ribbing are somewhat 
similar. ^ 

11. 1 I(EPeoto3ia (StteouiiA.) boxbodes, n. sp. 
from its bulbous a23ex.) ’ 

St. 120. September 9, 1878. Lat. 8° 37' S., long. 34° 8' W. 
Pernambuco. 675 fms. Mud. . 

MeZ?.— High, narrow, conical, with a large bulbous apex, a 
contiacted conical base, and a long snout j scarcely carinated, 
ribbed, with spiral threads, an impressed suture, pale buff. Seitlp- 
iure. Longitudinals— the whorls are crossed from suture to suture 
by ribs, which are a little oblique and not curved ; theyare nar- 
row, pinched in laterally, and most prominent a little above the 
middle of the whorls ; they do not extend to the base, theyare 
parted by shallow iurrows rather wider than themselves ; on the 
last whorl there are twelve, and they increase in number up the 
spire ; those at the top are a little sinuous and crowded. The 
lines of growth are very faint, except on thebase. Spirals— there 
are about ten rounded prominent threads on each whorl, which 
stand out with special prominence on the ribs; on the last 
whorl these continue with very cousiderahle regularity and equa- 
lity to the point of the shell • in the constriction below the 
suture they are feeble. Colour pale buff, but probably white in 
the living shell. Spire conical, not much contracted ; the first 
regular whorl is exceptionally tall, narrow, and cylindrical 
Apex is a coarse swoln smaU bulb of little more than one smooth 
whorl, which lies very much on one side, with the extreme tip 
almost bent in under it Whorls 6, high, of slow increase, the 
::|pi:-:%;:vbry;l^l6,ti^d.;;;;ia:iib:,s^ 
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l}ut are coiwex below this point ; the base contracts rapidly, and 
runs out into a longisb narrow snout. W' ell marked and 

little constricted. Mouth club-sliaped. Outer conTex and 
in front direct, it retreats very slightly in its course foom, where 
it leaves the body, forming a very small, shallow, and open rounded 
sinus. Inner Up is slightly hollowed on the body ; straight on the 
upper part of the pillar but early cut off it advances with a long- 
drawn ohliq^iiity to the point of the shell H. 0’32. B. 0*12. 
Penultimate -whorl, height 0*06. Mouth, height 0'15, breadth 
0*05. 

I doubt whether the only specimen of this species is full-grown, 
and the mouth is a little chipped; but the lines of gro-wth indi- 
cate plainly enough the form of the lip. It may he classed with 
. the P. nivalis group. 

12, PjDEHEOTOMA (Stjsoula) ischha, u. sp. (fV%vos, lean.) 

St. 169. July 10, 1874. Lat. 37° 34' S., long., 179° 22^ E. 
IST.E. from New Zealand. 700 fms. Grey ooze. Bottom tempe- 
rature 40°. 

' Shell — High, narrow, conical, blunt, with a contracted base 
and longish snout, little sculpture, strongish, yellowish grey, 
porcellanous. Sculpture. Longitudinals— -there are only strongish 
regular lines of growth, which rise into small tubercles, espe- 
cially on the upper whorls ; between the stronger lines the sur- 
face of the shell is delicately fretted with other very minute 
sliarp lines. Spirals— the whorls are faintly keeled above the 
iniclcUe by a spiral thread, wbieli is a little stronger and more pro- 
minent than any of the others. Close, above the suture is another 
almost as strongj and which also slightly earinates the whorls ; half- 
way between these 'is' a ffner'thread,. which tends. to split into two 
' very", line 'thread,s;, at tliO' suture, hut- visible beyond the' mouth, 'is 
■another thread, which here, defbies ■■ the base.' , 'The 'longitudinals 
rise 'into very small' tubercles as they cross the spirals ; but , this 
feature, is '.much stronges.t on the- upper' whorls, :„which are reticu-,, 
.lated; .on the last- whorl it as '. feeble', ' 'Between' the keel and' the 
■ suture- lie, -three: .very fine, . equally -parted, ^ .threads. On the base 
'- a-iid shout ,-are'-'\about"' twelve, pretty', ,'equal ' fine'' 'threads. Oohmr 
a '.-faintly' '',yel'lowish'','; 'grey. Mpidermk extremely thin, smooth. 
Spire conical, with an almost unbroken profile, the whorls being 
scarcely convex. Apex — ^there are barely two embryonic whorls, 
smooth, globose, not fiattened down at the tip, which, however, is 
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sligiitlj iiimierset!. Whorls 7 ia all, feebly keeled witli a just 
perceptibly concave line from the suture to the keel, and from 
the keel to the suture below. Just above the suture there is a 
slight coutractiaii, which forms a Mnt superior margiiiation. 
The last whorl ia ^-^ery slightly swoln ; the base is rather rapidly 
contracted, and is drawn out into a rather long, straight, hut 
not narrow snout. Buttire distinct, impressed. Moiifth almost 
club-shaped, being pointedly oval above, with a longish rather 
sinuous canal below. Outer Zzp forms a regular curve, till at the 
canal it becomes flattened and oblique ; from the body it retreats 
at once to form the rather deep, rounded, open-mouthed sinus, 
from which it advances oji a very straight line to the edge of the 
canal in front, where it bends slowly and slightly backwards ; it 
is throughout open, hut not patulous es:cept at the point of the 
canal Inmr Uf spreads as a narrow porcellanous glaze on the 
body and pillar ; it is slightly hollowed out on the body, is straight 
on the pillar, toward the front of which it is cut off with a narrow, 
rounded, and very slightly oblique edge. H. 0*84. B. 0*09. 
Benultimate whorl, height : 0*95. Mouth, height 0*14, breadth 

This species is very like I^. emendata, Monterosato 
Phil., but not really that of Scacchi) ; but is much narrower, has 
much .finer and difihrently arranged spirals, which are minutely 
tiibercled, the curved cusps of the old sinuses are much feebler, 
and the longitudinals between the threads are far less distinct. 
The apical whorls are much less depressed. 

18. PuElJBOTOACA (GrEKOTA) BIDYMA, U. Sp. doubtfllL) 

, St. 23. :: March: 15, 1878. Bat. /K, long.' 68^, 28';^.: 

Sombrero Island, St., Thomas, Danish .Indies, ' 450 fms., 

; High,,\mi^^^ biconical, ribbed, and 'with spiral 

,threa:ds;' the. spire. 'mibsca^^^ 'the,' mouth narrow; the .sinus 
'"very.',.,' slight.",',' Longitudinals— -the' 'wdiorla, are crossed 

..,;by ele.ven oblique,' rather,',;Sfcroug,.. but 'narrow .'hunchy ' ribs,., with, 
,brO'acl open farrows'l'etween'^T there, 'are 'also, very fine, close, hair-'' 
like lines of growth. Spirals— the suture is not quite closely 
niarginated. below by, 'a 'rather,'8'light thimd; the. sinus-area below 
'. this is .formecl^ by 'E ' little,: op,en"e.one.ave.:furrow ; , .below^ this is a 

These ribs and furrows tend to disappear on the last wlioii and they die 
oiit'on the.'base. . 
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series of about 20 (ou the penultimate wiiorl about 5) pretty 
equal rounded threads and furrows — the first is weaker than the 
rest ; the second occupies the edge of the shoulder , and marks 
the angulation of the whorls there idsing (as does also the next 
thread below) into special prominence in crossing the ribs ; 
towards the extreme poiut of the shell, beyond the threads above 
referred to, are three or four smaller closely crowded threads. 
CoIoK^r white. Spire high conical, scalar. Apeir broken (but 
probably blunt and Man^elia-like). Whorls below the embryonic 
ones 6-7, of slow and regular increase, short and broad, high but 
small shouldered, prominent above, and a little contracted below ; 
the last contracts from the keel and forms a perfect cone on to 
the extreme point. Mouth long and narrow, with parallel sides. 
Outer lip forms a right angle almost close up to the body, and 
just at this point forms a very slight shallow open sinus; below 
this it advances straight to the extreme point of the shell. Inner 
lip is very slightly concave ; a thin layer of glaze crosses the body, 
but becomes thicker, with a prominent edge, down the pillar, 
which at its point is twisted, but is hardly oblique. H- 0‘38. 
B. 0‘13. Penultimate wliori, height 0*05. Mouth, height 0*2, 
breadth 0*04. 

The destruction of the apex in this specimen is unfortunate j 
but the form of the shell suggests a tip blunt, rounded, and short, 
as in Mamgelia. The Messrs. Adams have defined their snbgenus 
as having a deep posterior sinus, a feature which should 
exclude this species from the group ; but since the only two 
species, P. mitrqformis, W and P. Beeve (if they 

tw^-o), which they quote as types of the subgenus, have both a 
very slight sinus remote from the sutee, the present species 
■ may he put along with these.'- ■ . 

14-. ■' PuEUROTOMi. (GE^iOTA); EI^U0■Is'iA, u., sp. (eyy-wi/tos, um' 
guiar.)', 

", ;(?) Bt. 169. July 10, 1874* ’ . ■Lat* ;37^ M 'S., long. , 179° 23/' E. 
H.B'.,-trom New Zealand. - - ,700;fms. .Gr-ey ooze. Bottom tempe- 
rature 40°.:'-,- 

,vSt.:'232.,': :M , Eat. B5°.11MS1, long.: 13,9°" 28"'E'.: 

' 'Off Inosima," 'Japan . 345 , ,fms. ' ' .Sandy mud. ' ' .Bottom tempera- 
tee 41°*1.'''-' , , 

Eusiform, bicomcai, with an expressed rounded keel 
angulating the whorls, and a broad, prominent, lop-sided snout* 
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Longitudinals^ — there are no ribs. Tiie Hues of growth 
are strong, ]iair4ike, unequal, and close-set ; on the keel which 
marks the line of the old sinuses they are exceptionally strong, 
prominent, regular, and a little remote, as they also are at the 
top of the whorls in the suture 5 still they are throughout 
rounded, not sharp. Spirals — the whorls are aiigulated about the 
middle, and project in a rather narrow, prominent, rounded 
keel, which is almost crenulated by the lines of growth. The 
whole surface is also covered by small, broadish, rounded, close* 
set spiral threads, which are somewhatgranularly tiibercled below 
the keel. On the left side of the point of the snout they tend to 
become obsolete, as they also do on the earlier regular whorls. 
Colour porcellanous white. JS^idermis : only one minute frag- 
ment remains, which seems thin, yellowish, and membranaceous. 
Sfire high, subscalar, typically conical, the profile-lines being very 
little interrupted by the carinal projection. Apeo^ blunt, rounded, 
consisting of two smooth globular whorls. Whorls 8, short, 
broad, of regular increase, the last rather large ; they have a 
sloping, slightly concave shoulder ; their profile below the keel 
is straight and scarcely contracted. At the top of each whorl 
there is a slight collar, which gives the efiect of a very slight 
canaliciilation to the suture. The base of the shell is somewhat 
swollen, and prolonged into the shortish, broad, and very unequal- 
sided snout, which lies quite on one side of the base. Buture 
strong and slightly canaliculated. Mouth large, almost rhomboi- 
daily pear-shaped, sharply angled above, and with a broad open 
canal below. very regularly curved throughout ; its edge, 

which is thin and sharp throughout, retreats at once on leaving 
the body, forimEg , an ■ open Y -shaped, sinus, which ' is. , rounded' ' 
at the angle,,’' below this it- sweeps ■ downwards -and. very little: 
forwards, forming a very .low-shouldered .wing,; towards the lower 
part of ,''the,^' mouth ,, it '.curves- "very-' regularly -backwards' to "the 
point of the pillar. which is polished and pbrceUa- 

nous, is rather broadly excavated in the substance of the shell ; 
it is scarcely convex on the body, very slightly concave at the 
junction with the pillai', which is narrow and short, being very 
obliquely truncate in front, with a fine, but strong, sharpish 
twisted edge, 11. 1‘26. B. 0*52. Penultimate Avhorl, height 
0*23. Mouth, height 0*6, breadth 0*34. 

I have marked the specimen from Station 169 with a query. It 
is very much rubbed ; but the sculpture of the shell, and even of 
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tbe siniis-scarsj is ■ perfectly preserved. This and the proportion' 
and form of the successive whorls are similar, though . the line of 
heel lies a little higher, the shoulder is squarer and shorter, while 
the line from the heel to the suture is longer. "Were the loca- 
lities of the two less distant and dissimilar, I would not hesitate. 
Still the depth at which they live may secure similar conditions 
for the species even from '35^ H. to 37^ S. ; and, in any case I do 
not feel able to part the specimens. 

In its expressed heel this vei’y remarhahle shell recalls the 
young of P. Diilw\, or of P. circimta^DB^, Inform it is 

slightly like P. spirata, Lam., or P. ohesa^ 'Reexe, The resem- 
blance most striking of all, however, both in form and sculpture, 
is one to -which my attention was kindly drawn by Br. H. Wood- 
ward — that, viz., to P. catapTiracta, Brocchi, a fossil from the 
Upper Miocene of the Yienna basin and l!^ortherB Italy (Brocchi, 
ii. 221, no. 52, viii. 16, Lam. ix. p. 367, and Philippi, Enum. 
Moll. SiciL i. p. 199, ii. p. 171). Compared with that species, 
this iNew-Zealand form is slimmer, the angulation of the whorls is 
less, but the keel on the angulation is more prominent though 
less nodulous and much lower placed, and the sinus is more 
remote from the suture and is sharper. 

15. Pleubotoma (G-ehota) AMAeroinis, n. Bp, (dTpahrouh)sj 
spindle-shaped.); 

: : S't.';210.,'' :■ January 25,, 187^. .Lat, ^ 2& JT., long. 123^ '45' E:' 
', Philippines.' '375, fma. ., Mud,. , ; ..Bottom,, teraperatiire" 54°*!., : . 

y'S'/iaZ?,— -Eusiibrm, hiconical, very slightly and bluntly angu- 
lated, with a scarcely convex base, elongated into a largish, slightly 
,., reverted, rather, equal-sided -snout. -Setdpt'ure^ Longitud,m,als-— ^ 
there are no ribs ; but the close-set, hair-like lines of growth, at 
nearly regular . intervals over the .w.hole surface, 'rise, into' thread-,', 
like folds which, score: the shell rather markedly.., .Spirals— near, 
the bottom of each whorl there is a slight keel on the line of the 
.' old.'sinus-scars ■; it includes -two, bluntly rounded, close-set threads, 
which are crenulated by a series 'of .small, s.quaris,li tubercles which, 
being arranged in pairs, one on each thread and placed - one -above 
4he,,. other,. -'.form 'Short little bars.; they are parted by farrows 
'broader; '.than' they.,.; : There; are-. about forty of' these hars on the 
last whorl, becoming more irregular towards the mouth : on the 
penultimate whorl there are about fifty ; but they again diminish 
.^in aumben'on'''the,,'Upper;;whoils.:;-''Answerm^^^^ 
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double row attbetop of the whorls immediately below the suture ; 
only ill these the under thread is more prominent, and has rounded 
tubercles, while the upper thread is scored by longitaclin ally narrow 
sharpish little bars ; between these infrasutural threads and the 
carinal threads the slightly concave surface is scored by four finer 
threads set with little ivhite nodules. Of these, the second thread 
from above is the strongest, and its nodules are rhomboidal. 
Below the keel the whole surface is scored by distinct rounded 
threads, which rise into little nodules where crossed by the stronger 
lines of growth ; the intervals between these are more than 
double the width of the threads ; they rather increase in distinct- 
ness forwards; two groups of three and then one by itself have 
finer threads, like shadows, in the intervals below” them. Colour 
porceilauous ivhite, with a huff apex and a faint tinge of suffused 
buff on the body, especially in the sinus-scar and within the mouth ; 
the nodules stand out pure white, high and perfectly 

conical, Apess If small, rounded, globular, brownish-buff coloured, 
embryonic whorls, of which the first is a good deal turned up on 
one side, JFAoHs 10, slightly keeled and banded, conical, broad, 
short and of very regular increase ; the last rather large, long, 
scarcely tumid on the base, gradually produced into a large, 
conical, rather equal-sided snout, wdncii is obliquely cut off from 
the point of the pillar backwards towards the outer lip, and which 
has a slight twist toward the right. Suture slightly canaliculated, 
from the thickening of the infrasutural collar, behind which it is 
a little sharply cut in. Mouth long and narrow, sharply anguiated 
above, scarcely contracted below, and with hardly any canal in 
front ; there is a slight tinge of buff* within, Outer lip very 
sharp and thin and a little contracted, except just toward the 
end of the canal, where it becomes slightly patulous ; its course 
is an anguiated curve, steep above and long-drawm below. On 
leaving the body, it retreats.. .very ■s.lightly . and .almost straight ■, .to', 
'■'the 'rather distant, bluntly , rounded, large, 'Open., and rectang'ular 
':'Binus;..';.'from', ■ this point ' its^ ; edge.; forms an almost semicircular 
.'.curve' to''; the '.point .o.f tha ; shell* ■ Imm^ lip is hollo w.ed '."'rather 
deeply into the substance of the shell, which forms a raised edge 
outside of it; ; it is narrow oii the body, rather broad on the pillar. 
The line across the body and down the pillar is very little con-^ 
cave. The pillar is long and narrow, running out to a sharp 
point, which has a fine, rounded, and slightly twisted edge, but 
can scarcely be said to be in the least degree obliquely cut off*. 
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"H. 1'4. B. 0*63. Penultimate whorl, heiglit; 0*2, Mouth, height 
0*85, breadth 0*3. 

This is a peculiarly beautiful species, singular in the breadth of 
its form, but very much more in the extreme regularity of its 
biconicaliy fusiform shape. It recalls in an extraordinary -way 
Gomis dormitor, Solander, an Eocene, fossil from the Barton beds 
of the Hampshire basin, and the con^-like Fleiirofomas of that 
formation, such as P. prisca, SoL, P, mnpMcmm^ Sow,, P, eo- ■ 
ndides, Sol., and P. Uconiis, Edwds. Dr. H. Woodward says it is 
near P. nentrkosa^ Lam. ix. x>. 372, a Grignon fossil, rrith which 
I have not had an opportunity of comparing it during the 
transfer of the Geological collections from the British Museum 
to Kensington. 

16. PuEUEOTOMA (Deiluta) pxeeha, 11 . sp. (jrvpfos, tawny.) 

St. 233 A. May 16-19, 1875. Lat. S4P 35' H., long. 10 E. 
Kobi, Japan. 8-50 fms. Mud. 

Shell. — High, narrow, conical, with a lougish, somewhat con- 
tracted, conical base running out into a largish snout, obii(Xuely 
ribbed, and covered with spiral threads ; the suture is slightly 
constricted. Smlptnre. Longitudinals— there are on the last 
whorl thirteen, on the first regular whorl eight, oblique, rounded 
ribs, which are obsolete at the top of the whorls, extend to the 
lower suture, hut die out on the base ,♦ they are parted by 
shallow rounded furrows, rather wider than they are : the lines 
of growth are harsh and numerous. Spirals— at the top of each 
whorl' is a, slight sw'elling, carr 3 dng; two stronger "and ..many 
feebler fiat ,, spiral threads.- ■' The' -...sinus-area" is' , scored by' fine, 
but irreguhm, spiral threads. The whole of the rest of the sur- 
' face. , is ' covered by rounded spiral ' threads, which are alternatelj" ' 
stronger and finer. .. On the snout the finer .'ones, disap^jear,, and 
the., "Stronger,, ones h-eeome,: sparser"; the three highest of -the- 
'Stronger .ones 'rise .into slight 'knots on' the ribs. . 'Besides', ail," 
.''tlxes'e, ■ the .'.wliole ' surface is .delicately and regularly "scratched 
microscopically.^ ^ Oh porcellanous white, very much stained 
, in. the interstices of the ribs, and "especially,' on thedarger spiral- 
threads,, with-' tawmy or light' chestnut-colour, which is also seen 
'.'"O-n,. the,- point of the. 'pillar and , ■canal.- -, Spire high and conical, its 
;,;profile4ines':' somewhat broken, 'by'-"'" the. angular prominence of 
the ribs and by the rounded constriction of the suture. Apeir 
broken . WkofU 10 (remaining), of regular rather rapid increase, 
short, contracted above, ex|)andmg below, angulated by the pro- 
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jection of tiie ribs, but otherwise scarcely convex. The last is 
small, contracting from the top o£ the ribs, slightly constricted on 
the base, with a largish conical snout, which is slightly bent to the 
left, and is very unequal-sided ; the point is scarcely reverted. 
Suture' linear, lying in a very slight groove, but strongly defined 
by the marginal swelling below, and by the contraction of the pro- 
file-lines above. MoufJi buff and white coloured within, rather 
small, pear-shaped, angulated at the upper point, and prolonged 
into the rather wide and open canal below. Outer lip is very 
slightly concave above, freely convex in the middle, and straight 
at the canal. It is hardly patulous ; the line of its edge advances 
straight at first, then retreats towards the left, forming a rather 
large, shallow, open, rounded sinus, from which it runs out rather 
slowly into a projecting curve, scarcely retreating till it reaches 
the end of the canal. It is thin throughout. Inner % is smoothly 
excavated in the thickness of the shell and is rather broad ; in its 
direetLon it is shortly and slightly concave above, scarcely oblique 
and quite straight on the, pillar, the point of which is obliquely 
truncated with a sharp twisted edge. li. 1*2. B. 0*45. PenuB 
timate whorl, height O' 19. Mouth, height O' 5, breadth 0*21. 

Phis species belongs to that large and variable group which 
gather round the P. Grijjitlm, Gray, the synonymy and indivi- 
dual species of which alike require revision. 'When the group 
obtains this revision, it is very possible that the ^Challengerf 
species, and aiot a few others, will he reckoned as mere varieties. 
In the meantime I cannot unite it to any species I know. It has 
a much smaller body-whorl than P. Gray. Compared 

with P. the sculpture and the proportion of height 

to breadth ■. throughout the whorls, is .-very difierent, the g.rowthis 
shorter, and the pillar has not the twisted band at the point. It 
is much smaller' than P, KalerhyiyJjm^ik^^ .from .Japan,' is also 
narrower in proportion, and is differently banded. Thaii P Ia??.- 
ceolata^ Eve., which is also,.’,a Japanese^ species, . 

much stumpier ; it has spirals on the whole surface, not excepting 
the ribs (a characteristic feature on which v. Martens dwells in 
his admirahle figure and description of Eeeve’s species in tlxe 
^ Conch. Mitt.’ i. p. 39, viii. p. 4) ; it has a much larger and pro- 
portionally much shorter mouth. Of course if it prove to be a 
young shell, some of these differences would be accounted for. 

It has some resemblance to P. paretoi^ Mayer (Joiirn. de 
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Oolicli. 1868, p. 110, pi. ii. %. 2), an Upper Tertiary fossil from 
Piedmont ; but is mucli thinner, somewhat stumpier, with a smaller 
apex and more tumid body-whorl. 

17. Pleusotoma (Dbillia) patoeea, n. sp. 

St. 191. September 23, 1874. Lat. 5° 41' S., long. 134® 4' 80" E. 
Aru Island. 800 fms. Mud. Bottom temperature 39®*5. 

Bliell, — ^Pusiform, biconical, shortly and feebly ribbed, smoothish, 
with a slightly constricted suture, of a yellowish-buff colour. 
Sculpture, Longitudinals — above the middle of each whorl is a 
row of tubercles, which stand out on the upper whorls rather 
sharp and rounded, but on the lower whorls are elongated into 
slight, oblique ribs, which tend to become obsolete on the last 
whorl, and do not extend to the base. They are parted by shallow 
rounded furrows, which are a good deal broader than the ribs. 
Tliere are about thirteen of these on each whorl ; they do not 
extend in the least to the sinus-area above the tubercles. The 
surface is very closely scored with coarsish lines of growth. Spirals 
— the line of the tubercles forms a rather acute carinatioii, of vrhich 
there is hardly a trace in the curve of the wdiorls themselves. 
The whole surface is covered with harsh, unequal, irregular, flatly 
rounded threads, whicli are cut into small coarse granulations by 
the lines of growth ; this sculpture is most developed on the base 
and snout, less so in the sinus-area, least so of all on the rib-area. 

buff below the yellow which is coarse and harsh, 

hut not thick ; the surface of the shell belowvit is smooth and free 
from the granulated texture, but is euriousiy reticulated by 
minute inteiTupted wrinkles, whose course is at right angles to the 
lines , '■ of growth . . Bpire higli : and- ■ conical ; . its ■' 'profile-iines are, 
little interrupted by the contraction of the suture. Apex eroded 
in all the specimens, , Whorls 10-11 (?), of regular, rather-' rapid 
increase, - shortish, 'with, a: largish, "sloping, hut bardly concave 
; sho'nlder' above' .and a very slight contraction below.. They ''are 
angulated by the projection of the line of tubercles, but are other- 
wise little ' convex ; the, .last is a little tumid and considerably -elon- ^ 
gated,-' 'a' little, contracted on the-; -base,- and ^ gradually drawi,! out,' 
-'into„the'C'On,iG.al, ' straight, longish, a-nd'at the end smallish' '.snout. - 
rather deep, and strongly marked b}*- the angle at which 
the superior and inferior whorls meet. Mozfth huff-coloured 
within, rather long and narrow, pear-shaped, pointed above, with 
alongish, broad, and open canal below: the direction is very 
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' little oblique. Outer lip curves pretty equally from its origin to 
tlie edge of the canal, from which to the point of the, snout its 
course is nearly straight : on leaving the body it retires at once, 
but very slightly and regularly, so as to form the shallow and 
openly rounded sinus, from which it advances with a long and 
regular sweep to the front of the mouth, and then curves slowly 
backward to the point of the snout : it is thin throughout ; above 
it is straight, but lower down a little patulous. Inner lip spi^eads 
rather broadly across the pillar, highly polished, huff-coloured, 
with a slightly raised edge ; it is very little concave above, 
straight, but rather short on the pillar, which is cut off to a 
long fine point, with a Hunt, rounded, very slightly twisted 
strongish edge. H. 1*75. B. 0*6S. Penultimate whorl, height 
0*26. Mouth, height 0*85, breadth 0*45. 

This species has a vague general resemblance to P. saneti^ 
johminis^ Sm., from Japan j but that is not ribbed, and has a much 
longer mouth. Judging by the figures (see Lischke, Japan M, 
Conch, pt. 8, p, 22, pi. i. fig. 1, and Weinkaiiff in Mart. & Chem. 
Conch. Cab. p. 51, xi, 5), it is a good deal like P. Kaderle^i^ hi^iMie^ 
but is smaller, considerably less elongated, and very different in 
colour. It has a very considerable resemblance to two Eocene 
Pleurotomas, viz. P. Belysii, Koninck, and P. nodtdosa, Lam., 
between which it occupies somewhat of an intermediate place. 
Than P. Selysii it is stumpier in the spire, shorter in the pillar, 
and, especially in the upper whorls, more angulated. Than 
I. noduhm it much larger, each whorl is much higher, the 
hody-whorl is much longer and narrower, and, especially in the 
young shell, is much more contracted in the base. 
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Earn. PLEiJEOTOMiDiE {continued). 

Pletjhotoma, Lam. 

18. PleuTOtoma (Drillia) gypsata, 

n.sp. 

19. P. (B.) brachytona, n. sp. 

20- P. (B.) Jluctmsa, n, sp, 

21. P. (B.) bulbaceatH^ sp, 

22 . P, (B.) spicea, n. sp. 

23. P. (B.) nla, n. sp. 

24. P. (B.) stifophora, n. sp. 

25. P. (B.) phmacTai n. sp. 

26. P. (B.) tmeta, n. sp. 

27* P. (B.) incilis, n. sp. 

28. P. (B.) 5^errAfl5, n.sp. 

29. P, ( Crassispira) cUmacota, 

n. sp. 

30. P. (Clavus) marmarim, n. sp. 

31 . P- ( M angeiia) subtilis, n . sp. 

32. P. (If.) Ifmukensis^ n, sp. 

33. P. (/If.) n. sp. 

34. P, (if.) n. sp. 

IS. PbETJEOTOMA (BeILLIa) GYESATA, n. sp. 
vSt. 169'.' ' July 10, , 18?4 / Bat. 37° 34' B., : long., 'l7r '22'"E. 
X.B. from Xew Zealand. 700 fms. Grey ooze. Bottom tempe" 
:rature40°. ^ 

Strong, fusiform, biconical, scalar, shortly, sharply and 
oWiquely ribbed, keeled, constricted at the suture, with a long 
and rather inflated body-whorl and a largish snout. Sculpture. 
liongitudinals — -on each whorl is a strongish angulation, forming 
a' shoulder, crowned by a' aeries of 'narrow elongated , tubercles or 
.short' ribs i '.this'' coronated', keel .lies on.,the earlier whorls, below,' 
but on the later above the middle. The ribs do not reach the lower 
suture ; in shape and breadth they are irregular, hut are always 
somewhat swollen in the middle and pinched up into prominence ; 
they are parted by flat open furrows of nearly double their width : 
on the body-whorl they extend very little below the shoulder, and 
still less above it. There are about twenty of these ribs on the 
HiNN. 'JouEm— zobnoGvyTo'ri'' ' , 


35. Pleurotoma {M angeiia) man- 

thodes, n, sp. 

36. P. (if.) corallma^ n. sp. 

37 . P. (if.) macra^ n. sp. 

38. P. (if.) incincta^ n. sp. 

39. P. (if.) tiai'a, n. sp. 

40. P. {Rkaphitoma) UthocoUetaj 

n. sp. 

41. P. (R.) lincta, n. sp. 

42. P, {Thesbia) eritima, n. sp. 

43. P. (T.) translucida, n. sp*. 

44. P. (T.) corpulent a, n. sp. 

45. P. {T,) platamodes, n. 

46. P, (T,) dyscritay ji. sp. 

47* P* (T,) monoceros, n. sp. 

48/ P. (T.) papyrmea, n. sp. 

49. P. (T.) bryckia, n. sp. 

50. P. ( T.) pruina, n. sp. 
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last whorl, and fifteen on each of the earlier whorls. The surface 
is seored with hair-like lines o£ growth, of which every here and 
there, and especially on the base in the continuation of the rihlets, 
one is stronger than the rest. Spirals — the carination at the 
shoulder is made more prominent by the sharp line of tubercles. 
The whole surface is covered with flatly rounded threads, which 
are roughened by the incremental lines : these threads are 
strongest on the snout, feeble on the body, and very faint in the 
sinus-area. Colour whitish under a yellowish epidermis, which is 
a rough but thin and persistent membrane. Spire high, scalar, 
conical. Apeoi^ eroded, but evidently small. Whorls 10 (?), of 
rather rapid increase, high, angulated, with a long, rather high, and 
scarcely concave shoulder, and with a straight slight contraction 
to the lower suture ; the last is very large in proportion to the 
rest, being long and somewhat tumid, and ends in an elongated, 
broad, unequal-sided snout. Suture very slight indeed ; for though 
it is defined by the contraction of the whorls above and below, 
yet the inferior whorl laps up on the one above it so as almost 
to efface the junction-angle. Mouth pdie buff-coloured within, 
long and narrow, angulated above, also at the keel, and also, 
very slightly, at the junction of the pillar and the body. Outer Up : 
from the body to the keel it is slightly concave and contracted; 
from the keel it curves very regularly to the point. On leaving 
the body the line of the edge runs quite straight forward for a 
short distance, and then curves round to the right, running out 
on the line of the ribs into a high shouldered prominent wing, 
between which and the hody-whorl the broad, deep, and round.ed 
sinus lies : towards the front of the mouth it retreats rapidly to 
the point of the snout. Inner % spreads rather broadly on 
the body, is a little thickened, and has a very slightly raised 
edge. The pillar is long, straight, narrow, and has in front a 
slightly twisted edge, hut is not truncated. II. 1'75. B. 0’75. 
Penultimate whorl, height 0*3. Mouth, height 0*96, breadth 
0*47. 

It is unfortunate that this very interesting species is repre- 
sented by only two dead and somewhat broken shells. 

Dr. H. Woodward, who kindly examined this species for me, 
says it is near P, rostrata, Solander. That species is figured by 
Edwards in the ^Eocene Mollusc^/ published by the Palaeont. Soa, 
p. 21S, xxvi. 8. Compared with that figure, this is much stum- 
pier, more scaler, more sharply keeled, and the spiral sculpture 
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is very mucH weaker ; but tkere is a great deal of affinity in tbe 
general features of tbe shell. 

19. PleUKOTOMA (DeILLIA) BEACHYTOHA, n. sp. ([IpaxvTOvos^ 
short.) 

St, 191. ■ September' 23, 1874 . Lat. 5^ 41' S., long., 184"^ 4 E, 
Off Aru Island, ‘W‘. of Papua. 800 fms. Mud, Bottom tem- 
perature 39°“5. ' ' 

Mell, — Short and broad, biconieal, angulatcd, thin, with small 
oblique riblets and spiral threads, and with a lop-sided, small- 
pointed snout. Bculfture. Longitudinals — on the last whorl there 
are about twenty small, short, oblique riblets which are obsolete 
on the base ; they are parted by shallow farrows somewhat 
broader than they : they are more numerous and sharper on the 
upper whorls, where they occupy the whole lower third of each 
whorl. Immediately below the suture there is a minute collar of 
very small, short, sharp, irregular puckers with intervals of twice 
their own breadth : springing from these puckers and coinciding 
with the riblets are hair-like lines of growth, which are slightly 
stronger than the rest, which closely cover the whole surface of 
the shell. Spirals— -there is a slight collar at the top of the whorls, 
which forms a very minute and irregular shelf on the underside 
of the suture ; about two thirds down the whorls is a blunt angu- 
lation where the longitudinal riblets rise. Besides these^ there 
are on the whole surface fatly rounded threads which are broad, 
coarse, and irregular on the hase, crowded and narrow at the 
keel, broader, but faint and more regular, on the shoulder. 
Colour alabaster- white, irregularly conical, eroded. 

Whorls 8, making allowance for the eroded apex ; they have a 
long, sloping, slightly concave shoulder, a blunt angulation about 
' two thirds, down, ■ and below this are "nearly ' cylindrical : the , fifth 
whorl enlarges somewhat disproportionately ; and the last whorl is 
".'.swollen, with a sharper,' 'angulation than the. rest ; 'the base is con- 
Vvexly conical, and is produced 'into a lop-sided,, centrally situated, 

' small-pointed' snout. ' ' Suture 'smaE ' but .distinct, being slightly 
channelled by the minute horizontal shelf formed by the edge of 
the infrasutural collar: there is a very slight contraction of the 
whorls into it. Mouth rather '' 'small,.. ' rhomb oid.aily pear-shaped, 
being pointed above, prolonged into the rather short and broad 
canal below, and having a blunt angulation in the outer lip and 
\ :»t Ahe '',,b'ase','','Of :dhe'..,pllar..:'::' yery : ...'thm 

32 '* 
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rectiliiaearly curved; its edge, oa leaving tlie body, retreats iiii" 
mediately to tbe left to form tbe shallow rounded open sinus 
wliieli occupies the shoulder below the suture. Below this it 
advances with a long obliq[ue forward slope in the line of the 
riblets, and then, from about the middle, retreats on a very 
regular curve to the point of the pillar. Inner lip is a thin glaze 
with a dediaed edge ; it is very narrow on the body, but spreads 
round the pillar ; it is convex on the body, with a bluntly angular 
concavity at the base of the pillar, which is short, small, conical, 
unequal-sided, obliquely cut oif in front, with a narrow rounded 
twisted edge. H, 0'61. B. OB. Penultimate whorl, height 0*1. 
Month, height 0*31, breadth 0*19. 

This is a peculiar form, stamped essentially with the charac- 
teristics of a frigid-water species. 

20. Pleueotoma (Duiluia) eltjgtttosa, n. sp. 

St. 149 n. January 20, 1874. Lat. 49° 28' S., long. 7Cf 13' E. 
Boyai Sound, Kerguelen. 38 fms. Mud. Var. caeiosa, W. 

St. 151. Pebruary 7, 1874. Lai. 52° 59' 30" S., long. 
73° 33' 30" E. Heard Island. 75 fms. Mud. 

High, broadish, conical, with a shortish conical ba.se, a 
slight angulation near the top of the whorls, very oblique ribs, 
rather thin, white- Bcnlpture* Longitudinals-— 'below the sinus- 
area narrow, close-set ribs make their appearance so abruptly as 
almost to count for tubercles ; they bend very obliquely to the 
right, and correspond with the lines of growth with which the 
surface is closely puckered ; on the base they coalesce and become 
faint, disappearing wholly on the snout. There are twenty-three 
on the last whorl ; in numher,but hardly in size, they diminiBh up 
the spire rapidly ; the hollows betweenthem are about as broad as 
'■the ribs.; ' ' Spirals'™ in the siiius-area,. and between 'the ribs where 
the epidermis is preserved, there are fine, sharp, close-set, minute 
hair-like threads, somewhat fretted by the lines of growth ; on 
the summit of the ribs these also appear, reticulating the surface, 
hut are less distinct:; 'below.the'sinus-area'there is an angulation'' 
arising almost entirely from the prominence of the rib -ends. 
Golour dull porcellaneous white below the pale yellowish-grey epi 
dermis, which rubs oif all the prominent parts of the shell. Spire 
conical, hut with its profile-lines much broken by the contraction 
at the sutures ; its upper part is small and rather cylindrical. Ajjbx 
globose, round, comprising two embryonic whorls, the extreme 
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tip of which is somewliat obliquely flattened down. Whorls 8 to 
9, rather shorty the last a little ventricose-; between the suture and 
the angulation they are a little hollowed ; below the angulation 
the profile-line is convex with a slight contraction into the suture, 
so that the breadth at the angulation and at the suture is equal. 
The last whorl contracts rather rapidly on the slightly convex base 
into a short conical snout, which on the right is so obliquely trun- 
cated that it hardly projects, the curve of the lip passing on 
almost without interruption to the point of the pillar. Suture 
distinct, both from the curve of the whorls and from being itself a 
little impressed. Mouth obliquely oval, pointed above, and with 
a short broad canal below. Outer lif thin; in the sinus it is 
slightly thickened and very shortly reverted ; in its course it forms 
a semicircular curve, a little contracted inwards in the middle, 
but at the canal slightly patulous. It scarcely retreats in the 
slightest degree at the sinus, which is round, open, shallow, and 
close to the body ; below it the lip-edge advances straight e. 
with little forward curve), but with considerable obliqueness, to 
the edge of the base, from which point it curves backwards to 
the canal, the edge of which is thin and patulous but not reverted. 
Inner Up is thinly excavated in the substance of the shell, and is 
very narrow; concave above, it advances straight down the 
shortish, conical, smaU, but strong-pointed pillar, which has a 
narrow, but blunt, and scarcely twisted edge. OpeTeuIim small, 
triangular, with a blunt terminal apex ; it is pale straw-coloured, 
and. is slightly corrugated with unequal farrows following the lines 
of growth, some of which lines on the pillar-margin are slightly 
laminated. H. 0*9. B. 0*36. Penultimate whorl, height 0'16» 

, Mouth, height 0*4, : breadth 0*19, ' ■ . .. 

In general form this is like P. Studeriana^ Y. Mart., from Ker- 
guelen; but the breadth of the whorls lies at a much higher point 
in each, the concave furrow below the suture is wanting in that 
'' species, the ribs here ' are ' finer - and ^sharper, more crowded and; 
more oblique, and the apex is smaller and more cylindrically 
prominent. P. patagonica, v. Mart., is also like ; but in that 
the snout is much narrower and longer, the sinus is deeper and 
• more remote from the suture ; the ribs, which inform are similar, 
are shorter, much less oblique, and die out on the penultimate 
whorl ; and the whole surface is much more strongly cancel- 
lated. In sculpture and form of sinus it is somewhat like P. 
fmegemis^ E. Sm. In the specimen from St. 149 n, which I attri- 
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biite to a var. eariosa, the concave furrow helow the suture is 
almost absent, and the aspect of the shell is somewhat differ- 
ent ; but both these features are perhaps a mere deception of 
the eye caused, by ' the rubbing down of the ribs, which are much 
wasted- 

21 . Pleueotoma (Beillia) bttebacea, n. sp. 

St. 169. July 10, 1874. Lat. 37° 34^ S., long. 179° 22^ E. 
]N".E. from New Zealand. 700 fms. Grey ooze. Bottom tempera- 
ture 40°. ' 

Shell. — Broadish, conical, sharply keeled, with a shortish con- 
tracted base and a short snout, short narrow ribs, and spiral 
threads, a bulbous apex, strong, porcellaneous. Sculpture, Longi- 
tudinals — below the sinus-area and about one third down the whorl 
from the suture arise, not quite abruptly, ribs slightly tubercled at 
the top, straight, direct, narrow, and parted by shallow furrows 
about twice their breadth ; they become feeble toward the lower 
suture ; on the last whorl they do not continue to the base, 
and become broader and weaker toward the mouth : there are 
eleven on the last and penultimate whorls on the first infraem- 
bryonic whorl there are about seventeen, crowded, sharp, scarcely 
curved and oblique. The lines of growth are numerous and 
unequal ; in the sinus»area they are sharp and delicate, on the 
rest of the shell coarse and puckered. Spirals— marginating 
the suture at the top of each whorl is a narrow scarcely swollen 
band 5 below this the sinus-area is very finely, almosfc microscopi- 
cally, scratched ; and this scratch-sculpture is continued, though 
less distinctly, on the rest of the surface. The projection of the top 
of the ribs forms a sharp keel. The rib-area is crossed by five 
coarsish threads, which rise into small tubercles on the ribs ; one 
or two, smaller threads' come', in Between the, lines' of these spi- 
'rals.;, ' The same sort , of threads,.^- but less '.distinct, are found on 
,theBase',; 'Bhose on;: tlie pillar '.and snout 'are a little' more', distinct.' 
Colour dull porcellaneous white. ■Ejpiiermis quite gone. S^ire 
rather short, conical, very slightly scalar, 'cylindrical toward the 
top. A]peos two smooth embryonic whorls, swollen and roundedly 
pressed down, with a deepish suture, rather more prominent than 
the regular whorl which follows. Whorls 6|, short, of rather 
rapid increase ; the last large relatively to the rest ; from the 
suture to the ribbing they are concavely shouldered. The pro- 
jection of the tubercles at the top of the ribs forms a carination, 
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wticli does not really exist in tbe form of tlie wkorls themselves : 
there is a very slight contraction towards the lower suture. The 
last whorl contracts slightly from the keel to the edge of the 
base^ and from that point, rapidly to the small, narrow, straight, 
and direct snout. Buture coarse,' slightly impressed, and well' 
defined by the band below it. Mouth narrowly oval, pointed 
above, with an oblique, short, rather open and gradually con- 
tracted canal in front. Outer lip a rather depressed convex curve, 
a little concave at the top and flattened toward the point : on 
leaving the body it retreats at once, forming a shallow, blunt V- 
shaped sinus, from the lower side of which, with little of angula- 
tion, it advances very straight to the edge of the canal, whence it 
slowly curves backward round tbe open point of the snout. Inner 
Up spreads as a very narrow porcellaneous glaze ; it runs very 
obliquely to the base of the shortish narrow pillar, below which 
point it is a very little hollowed. The point of the pillar is cut 
off with a very slight obliquity, and has a blunt and very slightly 
twisted edge. Operculum small, oval, smooth, with hair-like 
stri®, apex terminal, colour pale brownish yellow. H. 0*5. 
B. 0*23. Penultimate whorl, height 0*1. Mouth, height 0*24, 
breadth 0*12. ... 

The blunt apex, the ribs, and coarse spirals of this species sug- 
gest some faint affinity with JB.nimlis^ Loven, group ; but it' 
is very remote.' ■ 

22. PnEUBOTOMA (BETUniA) SPICBA, n. sp. 

St. '122. ■ 'September 10, 1873. ■' ■ Lat. 9° 5^ S., .long. ',34°, 50' ,W., 
Off Pernambuco. 350 fins. Mud. 

Short and broad, biconical, scalar, angulated, without 
.ribs, but with, tubercles at the angle, and feeble, spiral threads on 
'.the base the snout is, small and lop-sided. , Bculpture* .Longitu- 
..dinais— there are none but' very fine, ■ unequal, hair-like, .lines' of 
.growth. , „ Spirals— imm'ediately 'below the suture is ; a minute; 
',eoIlar,,,',of very, '.small, high, round, remote tubercles, whose sutural. 
'Surface '.at. right angles, to the axis ' is' perfectly flat - this, collar' is ' 
.strO'ngesf 'On the earlier whorls ; -below this, is .a sloping, flat',. 'or 
sfightly,,. 'Concave '.shoulder.-' A' little above' the .middle ',,of,,','the 
'wh.'Orls ' ■■ is a rectangular ' angulation b-eset . with-,' small, ' ,'rem'b'te, '' ,' 
',''8iight!y,''' ,elongated, ' sharpish; tubercles,.' which give the appear-' 
ance of a sharply expressed keel ; of these tubercles there are about 
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twenty-seven on -tlie last whorl j bnt they dirninisli rapidly ■'m the 
spire. The base of the last whorl is defined by a small rodhded 
thread, which forms a feeble keel ; it lies quite below the origin of 
the outer lip. A little remotely below it He two or three others, 
rather weaker, but prominent, widely parted, rounded threads, 
with four or five similar ones on the snout, of which the last one 
or two are stronger than the others. Colour polished porcellaneous 
white. scalar and stumpily conical, with its profile-lines 

much interrupted by the constrictiou of the sutures, con- 

sists of twm embryonic whorls ; it is large and dome-shaped, 
having the extreme tip quite immersed and the suture almost sup- 
pressed. Whorls in all (hut the specimen is immature) • they 
are short and broad, of rather rapid increase, with a broad hori- 
zontal shoulder and a sharp carinated angle, below which they 
are cylindrical with a slight contraction to the lower suture; the 
last is broadest at the keel, a little contracted below this point, 
tumid on the base, drawn in at the pillar, witli a small, short 
sharp-p oint ed snout. Stature very strong and distinct, from the 
concave curve of the whorl ahove it and the horizontal tabulation 
of the collar below. Mouth largish, angularly pear-shaped. 
Outer Up thin, angulated, straight and horizontal above, convex 
and patulous below the angle, drawn in at the snout; it re- 
treats at once on leaving the body to form the rather deep, 
narrow, rounded sinus w^hieh occupies the shoulder ; below this 
it descends very little, but runs out into a very convex curved 
edge, whose prominence is greatly increased by the rapidity and 
extent of the retreat of the lip-edge at the snout. Inner lip is 
narrowly excavated in the substance of the shell on the body 
and down the pillar ; it has a convex contour across the body, at 
the junction of which and the pillar is a strong but rounded 
angle 5 the pillar is short, strong, conical, obliquely truncated 
in front, with a sharp, rounded, twisted edge. H. 0‘25. B. 016. 
Penultimate w^horl, Height 0*04. Mouth, height 0‘-14, breadth 
0'09, , 

The largest specimen of this species seems somewhat imma- 
ture. 

23, Pleueotoma. (Deillu) HLA, n. sp. (ovXoy, crisp.) 

St. 169. July 10, 1874. Lat. 37^" 34' S., long. 179^ 22' E. . 
N.E. from E'ew Zealand. 700 fms. Grrey ooze. Bottom tem- 
perature 40°. 
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^/^e?/.-~Eatber abort, fusiform, biconical, scalar, angulated, ob- 
soletelj ribbed, with, ratber strong spiral threads. The snout is 
ratber short, broadish, and lop-sided. ScuJfture. Longitudi- 
nals — there are on the last whorl about 18^ very oblique, curved, 
narrow, rather obsolete, irregularly arranged riblets parted by 
wider shallow furrows ; they originate faintly at the suture, are 
strongest and somewhat mucronate at the angulation, extend to 
the lower sutee, and appear on the base, but not on the snout ; 
they are much stronger on the earlier whorls than on the last 
one. There are very many fine hair-like lines of growth. Spirals 
— there are a great many remote hair-like threads ; on the shoulder 
below the suture these are fine and closer-set than on the body 
and base ; the carinal one at the angulation and nest below 
this, especially the first, are strong ; they are ornamented with 
close-set, round, minute granules, which swell into small promi- 
nent tubercles in crossing the riblets ; those on the carinal spiral 
in particular are high, sharp, and horizontally elongated. In the 
interstices of the ribs and spirals the whole surface is microscopi- 
cally granulated : it is this granulated surface which gives the 
peculiar crisp aspect to the texture of the shell, from which its 
name is taken. semitransparent fiinty, white, with a 

crisp or slightly frosted aspect, scalar, rather stumpily 

conical, with its profile-lines much interrupted by the constric- 
tion of the sutures. Apex : there are two globose embryonic whorls, 
of which the first is immersed, but scarcely flattened down on one 
side ; they are rather remotely microscopically regularly striated. 
Whorls 5| in all ; they are short, broad, of slow increase, with a 
rather long sloping shoulder and a sharp carinated angle, Below 
which they are cylindrical, with a very slight contraction to the 
suture ; the last is broadest at the keel, and from this point con- 
vexly contracted to the rather short, broadish, conical snout. 
' 78 w 2 fMraIinear, but'well marked by-the eontraction of the, whorls. 

■ rather large,.' xhomhoidaB^ pear-shaped, with. three angles' 

"above,- and' ' prolonged . below into -a wide open canal. .Oufer^ Up 
thin, anguiated, rectilinear above to the keel, flatly curved 
below ; on leaving tbe body it at once retreats to the left, form- 
ing in the shoulder a shallow^ open, roUnded sinus ; below the 
angle it advances very little ; and at the snout its retreat is small. 
Inner : there is a thin narrow glaze on the body and pillar ; 
at the base of the pillar is a slight rounded angle : the pillar is 
short, conical, and straight ; its point is very slightly trimca-te, 
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•with a narrow, rounded, but scarcely twisted edge. H. 0*24. B. 
0*117. Penultimate whorl, height 0*04. Mouth, height 0*12, 
breadth 0*06. 

This shell may very likely be immature. The external lip in 
JE*Ieuwtoma is generally so thin that it is difficult to determine 
from it -when the shell is full-grown. 

24. Pjleheotoha. (Deii/LIa) stieophoba, n. sp. (crreipo(p6pos, 
keeled.) 

St. 122. Sept. 10, 1873. Lat, 9° 5' S., long. S4P 50' W. Per- 
nambuco. 350 fms. Mud. 

Shell. — High, narrow, with an elongated conical base, longish 
pillar, and a blunt apex, angulated, obsoletely ribbed, tubercled, 
thin, polished, flinty white, Sctdpture. Longitudinals — the lower 
half of the whorls is crossed by obsolete, rounded, oblique, straight 
ribs, with very slight rounded depressions between ; there are 
about twelve, of increasing indistinctness, on the last whorl, and 
nine on the first regular whorl ; they take their origin in a row of 
small, I'cnnd, sharpish tubercles ; they do not extend to the base. 
The lines of growth are faint sharpish scratches, and are quite 
independent of the ribs. Spirals — a little above the middle each 
whorl is angulated and carinated, the carinal thread being set with 
small, sharpish-pointed tubercles, in which the longitudinal ribs 
originate. The sinus-area is smooth ; the rest of the surface is 
marked by very obsolete, depressed, rounded threads. Colour 
greyish transparent white. high, narrow, conical ; its pro- 

file-lines but little interrupted by the broad, shallow, sutural de- 
pression which extends from keel to keel of the successive whorls. 
Aj^eso consists of nearly 2 embx’jonic whorls, which are cy lindrical, 
quite smooth, and end in a perfectly rounded tip, which is slightly 
immersed, and scarcely, ,if at all, . oblique. ■ IF/mr fe'7, short,' and ;,of 
/slow increase ^ they are angulated/ahove the middle, with a droop- 
ing, scarcely hollowed shoulder ahove, and a very slight contrac- 
tion of their straight line below; the last is small, rapidly con- 
tracted on the conical base, and running out into a somewhat 
one-sided, and slightly twisted, narrow, longish snout. 
little oblique, linear, a little disturbed by the iongitudinal ribs ^ ; 
well defined by the superior and inferior slope of the whorls. 
Mowtlh club-shaped, oval above, with a longish, open, rather ob- 
lique canal. Outer lip tbin, with a flattened convex curve, which 
is steepish at the shoulder and elongated at the canal ; on 
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leaving tlie body it- sweeps at once to tbe left^ leaving a very nar- 
row slielf between tbe body-wborl and tbe sinnSj wbicb is rounded ^ 
rather shallow and open, but large, from the very considerable 
f orivard sweep o£ the pinion-like edge of the lip as it approaches 
the canal, from which it retreats toward tlie point of the shell. 
hifier lip is a thin-glazed, narrow, slightly depressed area; it is 
very slightly hollowed at the base of the longish, finely conical 
pillar; the point of the pillar is cut off with a long-drawm obli- 
quity, and has a fine, slightly twisted edge. H. 0*3. B. 0*1. 
Penultimate whorl, height 0*05. Mouth, height 0*13, breadth 
0'06. ■ 

This species resembles P. syngenes^ W., in general character 
of its ‘ whorls and style of its sculpture ; but its longitudinal 
ribs are a marked feature of difference. It is, besides, a much 
narrower shell, with a larger apex, a much smaller body, and a 
less contracted base with a much shorter pillar. Its weaker 
sculpture and slimmer form distinguish it at once from P. 
lopJioessa^ W. In shape it is very like P, ischna, 'W., and P. 
holhodes ; but these are in sculpture and in texture unlike it and 
one another. 

25. PLEUEOTOMi. (BbiLLIa) PH.EACEA, H. sp. (t^afafcpos, dun- 

, 'tipped.), h,;,' ■ 

' ?M 122.y ' Sept. 10, 187a Lat.' 9'^ 6^ S.,. long. 34=^ 50^ W. Per- 
nambuco. 350 fms. Mud. 

M^P.—High^^^ conical, with a blunt, dun apex, a contracted 
base, a longish pillar ; angulated, tubercled, thin, polished, glassy. 
Sculpture. Longitudinals — there is no other longitudinal sculp- 
ture than the fine scratch-like lines of growth. Spirals— -toward 
: ,the bottoms, of each whorl is a^ row. of about twelve round, .blunt- 
tipped, rather prominent tubercles, which form an angulated keel 
' where; otherwise there is no carination ■ there is also a slight blunt 
keel round the base : .the surface is covered with' very obsolete, 
rounded, flat' threads.', .ChZowr.. polished 'glassy white, with a hya-,': 
line dun apex. Spire high, rather narrow, conical ; its profile-lines 
little interrupted by the carinal tubercles. Apes: there are 
about two glossy, dun- coloured, globose, embryonic whorls ; the 
extreme tip is rounded and slightly bent down on one side. 
Whorls 6, short, and of slow growth, with a longish, drooping, 
somewhat concave shoulder, angulated below the middle by the 
row of tubercles, and slightly, contracted into the inferior suture. 
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The base, wMcli is a good deal contracted, is conical, and runs 
ont into a fine longiah snout. 'Mouth club-shaped, being aome- 
•what pointedly riiomboidal above, with a longiah canal below. 
Outer lijp thin, with a pretty regular convex curve, wdiich is flat- 
tened at the summit, and prolonged in a straightish line at the 
canal ; on leaving the body it retreats at once to the left, leav- 
ing a very small shelf above the sinus, which is shaped like an 
open U with diverging margins : toward the lower part of the 
mouth the lip runs out in a pinion-shaped projection, retreating 
thence to the point of the pillar. Inner lip thin and narrow, 
little concave, with a long sharp-edged truncation of the point of 
the pillar. H. 0*18. E. 0:08. Penultimate whorl, height 0*03. 
Blouth, height 0*08, breadth 0*03. 

The only specimen of this beautiful little species is not full- 
grown. It is broader in form and finer in the apex than P. 
hoIhodeSy 'W., or any other of that group, of which it most resem- 
bles perhaps P. BUrophora^ W> Possibly in a more develop ed 
condition it may in form approach more nearly to P. 

W., from which its sculpture entirely removes it. 

26. PliEHBOTOMA (DEIIiLXA?) TMETA, n. Sp. (rjUTjros, fur- 
rowed.) 

St. 122. Sept. 10, 1873. Lat. 9^ 5^ S., long. 34^^ 50' W. Ofl‘ 
Pernambuco. 350 fms. Mud. 

Shell,— A mere fragment of two whorls, but with very marked 
features. It is evidently high and narrow, with short and nume- 
rous whorls, which are sharply but broadly an gulated very .much 
above the middle ; the shoulder above the angulation is scored 
by very many sharp curved threads, the scars of the old sinus ; 
the rise, of these forms a collar below the suture, which is thus 
distinct. The angulation is raised into a keel by rounded tuber- 
cles, which are the origin o£ narrow, curved, very oblique ribs, of 
which there are twelve on the last whorl ; they extend to the base, 
but not to the snout, which is very small and short. The whole 
surface is closely scored by fine, rounded, spiral threads. The 
sinus of the outer lip separated from the body by a narrow 
shelf, and is shallow, round^, and open on the underside, where 
the convex shoulder of the lij) lies very low. The narrow inner 
lip has a small pad above, is rither oblique and concave in the 
middle ; the front of the pillar is slightly truncated obliquely, 

and has a: :sharply, '■ rounded 
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is long, narrow, and oblique. H. (?). B. 0*128. Moutb, 

height 0*14, breadth 0*039. Penultimate whorl, height 0*078. 

27. Pleueotoma (Bbillia) ikoidis, n. sp. 

St 24. , March 25, 1873 . Lat '38', 30" K, long. 

-65® 5* 30''"' Wv Isr.,of Oulebra,. -island of St Thomas, Dan. W. 
Indies. 390 fms. Coral-mud. 

Ehell. — Pusiforni, narrow, finely ribbed and spiralled, with a 
high, conical, snbsealar, fine-pointed spire ; a short conical base 
produced into a small, narrow, triangular snout. Sculpture. 
There are fine sharpish rihlets parted by furrows of twice their 
breadth, which run pretty continuously with a slight dextral 
twist from whorl to whorl ; there are about eighteen or twenty on 
the last whorl, and fewer on each preceding whorl ; they are a 
little oblique, and on the base sinuous ; they originate below the 
sinus-area and run down to the inferior suture ; on the base they 
become finer and more crowded, and gradually die out without 
reaching the snout; the lines of growth are shown by fine close- 
set scratches. Spirals — immediately below the suture there is a 
broadish depressed band constituting the sinus-area, only marked 
by the lines of growth ; this band at the top of each whorl gives 
the scalar appearance to the spire: below this is a slight raised 
border, where the longitudinal ribs arise ; and here there is an 
angulation of the whorl, which is sharp and median on the upper 
whorls, but is less so on the last. Close below the border of the 
sinus-area is the first spiral thread, a series of which, fine, rounded, 
little raised, cover the rest of the shell, rising into small knots on 
the rihlets; of these threads thereabouttwo on the earlier whorls, 
four on the penultimate, and about nine or ten on the last, exclu- 
sive of those on the snout, ofwhichthere are about nine ; of these 
the highest are a little stronger, and the following ones a little 
more crowded than the others. The whole surfiice of the shell is 
microscopically ' granulated . Colour dead white. . Bpire , high, 
marro w", ' cQmcd, ' subsealar.., -consists of four conical embry o-, 

-nie whorls rising to a .minute rounded .point Va little bent over ..to 
one-- side'; 'hhey. have a sharp expressed-' keel -and a broad, slightly 
impressed satur§.^^^ short, of very regular 

increase ; they have a sloping, slightly sunken shoulder, below 
Tvhich they have a slight angulation, which is made prominent 
by the swelling of the rihlets and the spiral thread which con- 
, ;,'neots--;,these\;,^from;;:'th,is:,point,:which'lies:Tather;''above;:thp^ 
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the whorls, contract gradually downwards till just at the lower 
suture, where there is a very slight sudden constriction. The last 
w^horl is small, contracting from the heel, with a pinch in toward 
the point at the hase, which is produced into a narrow, slightly 
elongated, triangular snout. Suture : there is a small narrow de- 
pression in the bottom of the open constriction of the whorls. 
Motdh oblique, narrow, pear-shaped, slightly angulated above, 
and produced below into a narrow canal. Glister Up thin and 
sharp, but strengthened by a remote, rather prominent though 
narrow lahral varis : it is only slightly curved on the pro- 
file of the shell; hut the lip-edge advances in a very high pro- 
minent shoulder, between which and the body lies the narrow, 
rounded, gutter-like sinus, with a prominent reverted outer edge 
all round. Inner lip slightly thickened above ; it is thin on the 
body, but is thicker again on the pillar, on which it advances very 
direct, with a slightly raised edge, but does not reach tlie point of 
the shell, the pillar being cut off with a long, oblique, narrow, 
twisted edge, which advances along the side of the canal beyond 
the thin callus of the pillar. H. 0*57. B. 0*2 1. Penultimate 
whorl, height 0*09. Mouth, height 0*25, breadth 0*8. 

This species considerably resemhles P. amcena, E. Sra., from 
New Zealand ; hut that species has not so scalar a spire, its base 
and canal axe longer, and its apex is blunt. 

28. Pletjeotoita (Deielia) steeeha, n. sp. ( areppos , solid.) 

Bept. 8,1874 Eiinders Passage, off Cape York, Torres Strait. 
7;' fms. ■ 

Sept. 8, 1874. Cape York, off Albany Island. 3-12 fms. 

Shell— YerjBtTong, high, narrow, conical, with a sub conical 
base, strongish, rather crowded ribs, and small spiral threads, varie- 
: gated in colour.', S&ulpture. Longitudinals— the whorls are crossed' 
: by rather straight ribs, which- are .rather strong than high;; "they 
extend to the base, but not to the snout ; they are dislocated at 
the top, and are not continuous from whorl to whorl: there are 
about twelve on the last two whorls ; but they diminish rapidly in 
number up the spire: every here and there one becomes some- 
what varicose ; on the base they become flexuous, and tend to 
bifurcate ; they are parted by narrow and shallow furrows : the 
lines of growth are fine and crowded, but on the top of the ribs 
they tend to cut the surface into coarsish tubercles. Spirals — 
below the suture is a broadish but superficial constriction, which is 
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the sinns-area, and is occupied bj the dislocated tops of the ribs ; 
these' become on the upper whorls more and more a slightly pro- 
minent tubercled string-course below the suture ; this band is 
cut off by a slight furrow from the true top of the ribs, which 
project , here a little' angularly, ' The whole surface is closely 
beset with ' spiral threads and furrows ; of these threads that at 
the suture is broadish but depressed ; below it is another stronger. 
On the body and base are about ten accompanied by one or some- 
times two very small ones. The furrows are broadish, square, and 
fiat in the bottom ; on the snout are three or four ; and on the 
twisted cord in front there are five. Colour: a narrow band 
above the sutnre and the sinus-area below are of a deep rich buff, 
which extends to the whole base, intensifying to a rich ruddy 
orange on the snout and pillar; the ribs are white, but except 
on the snout their interstices are dark purplj brown. S^ire 
very regularly conical and high. consists of about 2-|- very 

small, conically tapering, embryonic whorls, parted by a very fine 
suture, and rising to a minute rounded tip, which is very much 
bent down on one side. Whorls 13 in all, conical, barely convex, 
and bardly angulated near the top; they are short and broad, 
of very regular slow increase ; the last is small, and contracts 
quickly but not deeply, with a rounded base prolonged to a 
broad conical snout which is obliquely cut off in front, 
a tmst, which forms a sort of sli^^ cord across the point. 
[Suture .slightly .mpressed, 'distinct. : Mouth ' small, . narrow, .pear-' .' 
shaped, rather sharply pointed above, with a longish, curved, 
rather narrow, and open canal in front, which runs down the 
massive snout,, and is patulous, till at the very point the edge is 
slightly inverted. Outer Up broken : the sinus lies about of 
an inch, b.elow. the suture, 'from, which' it,; ig: separated .by 'a strong 
shelf of that breadth and about jk- inch long ; it is deep, rounded, 
■'■an'd"narrow, ,being'Shut,in by the high shoulder', into .which, the,' 
. ,"oiiter lip .projects below it ; orange-coloured, .,'through W'Mcli the 
; dark,;bars ' shine... , ' Inmr: Up : .' there .is a small but ..thick,, and, .nar- 
; row,, pad above ;, ..below,, 'it is. reverted on; the' pillar, and 'has,, a. 
raised edge; in front it is not bent back again, but runs down 
to the point with a prominent sharp edge : the pillar is rather 
short, strong, not broad> conical^ sharp-pointed, not twisted, and 
not cut off obliquely, as usual, from the right of the shell 
. . towards the left, but, on the contrary, from the left to the right; 
and here the projection of the lip-edge leaves a small, shallow, 
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umbilical furrow. Ojperculwm typical, having the nucleuB apical 
and being curved ; thin, rather strongly marked with the lines 
of growth, and having on its outer face a small, prominent, but 
not thickened bank or rising in the middle from end to end. 
H. 1*42. B. 0*45. Penultimate whorl, height 0*23. Mouth, 
height 0*6, breadth 0*24. 

The specimen of this fine species obtained from off Albany 
Island is full-grown, and is very markedly broader than the other ; 
but in all other respects they are identical. Otherwise like P. 
intermpta, Lam., in form, it has a longer pillar. It lias some 
resemblance in shape to P. rosaria, Beeve, but in all details is 
most distinct. 

29. PUEirEOVOMA (OeASSISPIEA) CLIMACOTA, n. sp. (KXtfLaKW-' 
Tos, scalar). 

St.'; m. : ' July :22, 1874. .. Lat. IMf 8., long. 175°' 9' Wl. 
Inside the ree:^ Tongatabu. 18 fins. Coral. 

Strong, biconical, with a high, pointed spire, and a short, 
lop-sided, but truly conical base, reticulated with ribs and spirals, 
and with a constricted band below the sutare. Sozclpture^^^ 1^ 
gitndinals-— there are about 15 or 16 rather narrow, sharpish ribs 
on each whorl, with intervening furrows of rather greater 
breadth t they cross the whorls with very little obliquity from 
suture to suture, and on the last extend to the very point ; a few 
of them bifurcate on the base ; the lines of growth are very 
slight. Spirals — -below the suture is a band about of an inch 
high, which constricts the upper part of the whorl to the breadth 
of the base of the one above ; this forms the sinns-area ; below 
this is a shoulder on which the ribs project. There are about 
sixteen or seventeen rounded spiral threads, which are feeble in 
the furrows, but rise into small rounded tubercles on the ribs; 
they are parted by shallow flat furrows of about the same breadth: 
of these spiral threads there are four on the penultimate whorl ; 
and they diminish in number up the spire, The whole surface is ^ 
very finely spirally striated ; and there are microscopic granula- 
tions besides. Colour white, hut 

distinctly scalar from the angular projection of the shoulder. 

somewhat worn, but small, apparently consisting of two 
conical, rounded, embryonic whorls with a fine sharp suture. 
IFAorfe 10 in all, rather high, of very regular and slow increase, 
angulated by the constriction and the shoulder below it. The 
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Upper whorls are cylindrical below the shoulder ; but the body- 
whorl contracts almost at once, and on the base does so very rapidly 
and wdth ■ very straight lines, so that this whorl is very small. 
Suture very small and faint. Mouth small, narrow, elongatedly 
oval. Outer lip broken : the sinus lies close up to the top of tbe 
whorl, and' is small, round, and deep. , Inner lip : there is a small 
thick pad above; but below it is thin, narrow, slightly turned 
back on the straight pillar ; but toward the point it is turned 
again forward on the edge of the blunt and hardly twisted lip. 
H. 0’63. E. 0*26. Penultimate whorl, height 0*13. Mouth, 
height 0*25, breadth 0*11, 

In form, though broader, this species a good deal resembles 
P. BarMiemis, H. Ad. ; but in, all details it is unlike. In form it 
slightly resembles P. liarpularm, Couth.^, but has the base less 
elongated and more pinched in, the whorls more cylindrical, and 
the whole shell more spindle-shaped, with coarser, stronger, and 
fewer spiral threads, forming tubercles on the ribs. It is not 
unlike B, granular is, E. Sm., B. M., but has narrower, sharper, and 
more widely parted ribs and a more conical spire. 

30. PlEHEOTOMA (GlAVHS) MAEMAEim, n. sp. (papfiapivos, 
gleaming like marble.) 

St. 122. Sept. 10, 1873. Lat. 9° 5' S., long. 34° 50^ W, Off 
Pernambuco. 350 fms. Mud. 

Shell, — Biconical, with a high pointed spire, a short lopsided 
base, and a very short snout, ribbed, barely tubercled, wdtb 
spiral furrows, and a compressed band below the scarcely im- 
pressed mtUTQ. Sculpture. Longitudinals— there are on the last 
whorl 15 rather narrow, spread-out, rounded, scarcely oblique 
direct ribs, which begin at the upper suture and extend to tbe 
■ base, but not to the snout '; near 'the top they 'are' cut by a spiral 
/furrow',; 'so' that' the '" upper; part . of' them, ; forms' a series' of small' 
: rounded'.tubercles just below’ the suture'; below’ the' spiral furrow 
.the^ 'ribs'; are' slightly ,'swoln, -into' kno.ts,;" the riba, are parted by 
wider shallow furrows : these ribs and furrows run pretty regu- 
larly down the spire ; but there are fewer of them on the earlier 
whorls. The whole surface is further scored by almost micro- 
scopic regular hair-like lines of growth, which are specially sharp 
in the sinus-area. Spirals — there is a furrow near the top of the 

* I copy tM'S'';'nOta 'as,, ,;I made '.itlii '.the 'Berne Museum; but I cannot at pre- 
.''sent ascertain what'8peeie&'';of;Ck>ut}nri^ 
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wliorlsj wliicli eonstriets both the ribs and' the interstices. On 
the last whorl there are IS or 20 shallow and ' narrow furrows 
parted by flat interstices of about three times their width ; these 
do not extend to the sinus-area, and only Tery doubtfully to the 
snout, where there are rather a few irregular and scarcely raised 
rounded threads ; these farrows are not recognizable on the 
earlier whorls. The whole surface is yery delicately fretted' with 
almost microscopic, crisp spiral strise whose course is not quite 
regular, and which are crimped or disturbed by the lines of 
growth ; this sculpture is particularly sharp and distinct in the 
sinus-area. Colour pure, marhle-white. ■ S])ire very regularly 
conical. Apexi there are about two embryonic whorls, which 
are small, nearly cylindrical, with scarcely appreciable suture, and 
end in a blunt, round, laterally flattened-down tip. Whorls 10 
'in all, rather short and broad, ■.scarcely at all convex ; the last is 
large, being broad and tumid, but not long, with a tumidly conical 
lop-sided base, ending in a short, broad, flat snout which is ab- 
ruptly a^nd straight cut' off. Suture lineoT, but weil defined' by 
the swelling of the infrasuiural row -of tubercles.; . Mouth mdl, 
with aU' acute angle above, an obtuse angle at the side where the 
body and pillar join, and a truncation at the point. Outer Up 
thin, a little patulous, with an equable convex curve throughout : 
the sinus is very shallow and round, with no shelf above it; and 
below it is a very high but little prominent shoulder made by 
the very slightly advancing lip-edge. Inner Up very narrow, 
shaHowIy hollowed into the substance of the shell; the pillar is 
straight, conical, and is obliquely cut off in front with a blunt, 
rounded, scarcely twisted, edge* H. 0'*6'6. 'B. '0*29. . Penultimate 
whorl, 'height, 0T2. Mouth, height 0*3,- breadth 0T4. 

This is a singulariy beautiful'species,' which'.approach6S P. aacra, .; 
Eeeve, , but has „ no semblance of ■ an .umbilical 'chin,k ; the body' i'a 
broader, the base'iiiore contracted, the spire' more regularly conical 
and not at' all' "'convex ; the' 'mdividual whorls - are,,' much'' ' shorter, 
the sinus much shalloW'et;'"the'" colour, is.,', pure white, mot' brown-, 
banded ; and the sculpture is deeper and leas superficial. 

3l.'"''PianB0TOMA '(!& ,.suBrinis,,'n.",sp,, " ' 

'''^ s., long. 34 ^ 50 ^' W". ■ "Off' 

Peraambueo. 350 fma. Mud. ■ 

SMI — Tery small, eonical^ sharp-tipped, with a lop-sided base, 
siibscalar, ribbed, and with spij^ threads 5 there is a strong kbral 
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varix witli a small., deep, round sinus. Sculpture, Longitudinals 
— there are on the last whorl about thirteen rounded, rather weak, 
slightly oblique longitudinal ribs which extend to the snout ; on 
the fifth and sixth whorls they are fewer, but rather stronger ; 
on the fourth whorl they are lamellar ; they are parted by shallo w 
open farrows of fully two-thirds their breadth. The whole sur- 
face is covered with microscopic but coarse ham-like lines of 
growth. Spirals — there are 25 to 30 close-set, flatly rounded, 
alternatingly stronger and weaker spiral threads, of which those 
on the shoulder and base of the last whorl are the weakest ; those 
(twelve in number) in the middle of the body are broadest ; those 
on the snout are the most prominent, especially the highest three ; 
of the group on the body, the highest which comes in below the 
sinus-area forms a very slight keel to the whorls. OoZoz&r bulf. 
Spire subscalar, high, conical. Apex consists of 1| embryonic 
whorls, which rise regularly to a high, fine, rounded point, the 
extreme tip of which is quite prominent. Whorls 7, of regular 
increase, high and rather narrow, very slightly carinated, convex ; 
the last is long and narrow, nearly cylindrical in the middle ; on 
the right side the base is scarcely contracted; but on the left side 
it is cut off with a long, oblique, and very considerable trunca- 
tion, and is in this way very lop-sided. Suture not deep, but dis- 
tinct and impressed. Mouth long and narrow, with nearly parallel 
sides ; the short open canal is of the same width and direction as 
the mouth itself, and ends in a rather deep nick ; the sinus above 
is about half the width of the mouth, from which it turns off 
through the thick lip very obliquely, and is funnel-shaped. Outer 
lip in direction oblique and almost straight, a very little in- 
flected, thick, its front face roundly bevelled off to the inner 
side, and its two sides parallel; it is strengthened by a strong 
external rounded varix, which extends to the front of the very 
short snout hut not to the pillar ; internally there is a slight 
pad faintly scored by very obscure teeth, but terminating in a 
single, small, rounded, and rather prominent tubercle on the lower 
side of the sinus. Inner lip very narrow and thin, but with a 
thickened pad between the sinus and tlie body-whorl ; its direc- 
'' . tiou' is nblique, , a ■ little concave ; above' it is very straight ■ on ^tha' 
pillar. H. 0T52. B. 0*06. Penultimate whorl, height 0*028. 
Mouth, height 0“078, breadth 0*019. 

This species resembles a' good deal a very small and refined 
P. rugulosa^ Phil., having the same lop-sided base ; but that spe- 
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cieS' lias the right side of the base somewhat more obliquely trun- 
cated ; so that there is much less of inequality between the two 
sides than in the ^ Challenger ’ species, which is also slimmer, has 
the sculpture both of ribs and spirals very much finer, the apex 
mucli smaller and higher, the suture less deep, and the nick of 
the canal in front very much more distinct. 

S2. Plehbotoma (Manoelia) ley-cteensis, n. sp. 

July 29, 1874. Levuka, Piji. 12 fms. 

This species extremely I’esembles P. septangiilaris, Mont,, in 
general appearance and in sculpture, both as regards ribs and the 
fine spiral strise. In form it is smaller, narrower, and much more 
cylindrical, the body-whorl is similarly tumid ; but it and the 
mouth still more are shorter ; the penultimate whorl is very much 
smaller and especially is narrower ; while the upper whorls are 
broader, and the apex very much broader and blunter. The spe- 
cimen is in too bad condition for detailed description. 

H- G‘22* B. 01. Penultimate whorl, height 0*04. Mouth, 
height 0*09, .breadth 0*038. ■ 

(Mangslia) eeitmeta, n, sp. (kpirgcrjros^ 

w^ell cut.) \ 

; St. 75. July 2, 1873.:'' Lai 38° 38' F., long. 28° 28' 30" W. , 
Off Payal, Azores., 450 fms. 

Small, rather narrow,' biconical, continuously ribbed, 
microscopically spirally striated, with a very blunt tip, a rather 
fine but expressed labral varix, and a very slight shallow sinus 
which does not cut through the lip. Sculpture. Longitudinals— 
there are eight narrow,' rounded,, prominent, direct, very slightly 
.oblique ■ ribs, which' ■ run continuously ' from' , apex 'to, ■ point of base ; 
the.re are also very; faint scratches .in the. lines of growth... ' Spirals' 
.' —the .whole, "'siirlkee '' 'is very ' delicately '.fretted ' with microscopic, 
regular, sharpish spiral strise. Colour wnxm yellowish -white, with 

ruddy ^'band below 'the ' suture. '.. regularly, conicaL ■ , Apes 

consists of rounded, globose, smooth whorls, of which the tip is 
broken. Wliorh 6 remaining, of regular but rather rapid increase, 
rather high and narrow, just perceptibly convex; the last is 
small, very little tumid, with a short, conical, lop-sided, base, ending' 
in a very short, fiattish snout, crossed by the longitudinal ribs. 
Suture linear, scarcely impressed. ' Mouth very small and narrow, 
with almost parallel sides, narrowed above into a small narrow. 
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canal in front is deep, turning in behind the pillar ; it is nearly as- 
broad as the mouth, and is abruptly cut off in front. Oute?^ Up 
very slightly convex, a very little inflected, thick, with a very 
small projecting sharp inner edge and a prominent narrow pinched- 
in external varix, which extends to the extreme point but not 
round the snout ; it is half cut through at the very top by the 
sinus, which, however, does not show itself on the front of the 
lip ; but at this point the whole lip-edge retreats a little and rises 
slightly on the body-whorl. Inner Up : there is a minute pad at 
the top ; hut all the rest of it is very thin : in its direction it is a 
very little oblique ; its edge in front is narrow, rounded, and very 
slightly twisted. H. 0-194. B. 0*087. Penultimate wdiorl, height 
0*039. Mouth, height 0*09, breadth 0*025. 

This species some-what resembles both P. tzirpdula, Porbes, and 
P. septmiffziImUs, Mont. ; but is slimmer than either of these, the 
suture is less impressed, and the ribs are much more regular, 
more continuous, and less tumid in breadth and prominence ; 
the spiral sculpture, too, is vez'p much finer, the lines and furrows 
being much more minute; the mouth, too, is much smaller and 
narrower, and has not the convex outer lip. 

34. Pdedeotoma (Manuelia) hypsela, n. sp. (v^ijXos, high.) 

8t. 122. September 10, 1873. Lat. 9^ 5' S., long. 34° 50' W. 
Off Pernambuco. 350 fms. Mud. 

PAeZI— High, narrow, and conical, with very short whorls, of 
which there* are 6; the last whorl exceptionally small, with a 
short conical base and very small snout ; the suture very slight, but 
extremely oblique ; the apex blunt and rounded ; there are narrow, 
high, rounded, curved, and very oblique ribs, which run continu- 
ously from the aj)ex to the point of the base, but not to the snout ; 
there are obsolete spiral strise, which become stronger on the point 
of the pillar. 11.0*19, B- 0*067. Penultimate whorl, height 
0*033. Mouth, height 0*078, breadth 0*033. 

The specimen of this very marked species is in too bad con- 
dition for more minute description. It is very like P. (Irillm) 
exiUs, Pease, but is much more attenuated, and the last whorl is 
much shorter. 

85. Plexjeotoma (MANd'EniA) aoanthodes, n. sp. 

8'45" N.,long. 64° 59* 35" W. " 

Bermuda. 1075 fms* Grey ooze.. ' Bottom temperature 38°* 2, 
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? Si 75. My 2, 1873. Lat. 38^ 38' H.^ long. 28° 28' 30" V. 
]?ayal, Azores. 450-500 fms. Sand. 

Mell — High and narrow, biconical, ribbed and spiralled, of a 
frosted-white colour, with snbscalar, blunt but small-pointed 
spire, a small body-whorl and mouth, and rather contracted base. 
Sculpture. Longitudinals — on the last whorl there are 14, on the 
penultimate 10, and on the hrst regular whorl 9 ribs : they arise 
Tery feebly at the suture, gain height in the sinus-area, and add 
on a little breadth below ; they are high, narrow, and rounded ; 
toward the mouth they are crowded, but in general are parted by 
rounded furrows of two to three times their width ; they extend 
to the extreme point of the base, but not to tbe snout. The 
wdiole surface is likewise fretted with minute sharp lines of growth. 
Spirals— on the embryonic whorls there is one, on the other 
whorls two, fine spiral threads ; the upper and stronger lies below 
the sinus-area about one third down the whorl, and forms, with help 
of an angulation at that point, a rather sharp keel, rising into small 
sharp tubercles at the intersections of the ribs ; between this keel 
and the root of the snout there are on the last whorl six weaker 
threads, which all rise into tubercles as they cross the ribs. On 
the snout are three or four weaker threads without tubercles: 
the interstices of these spirals are from twice to four times their 
width. The whole surface of the shell, except the embryonic 
whorls, is scored wdth -yerj fine, sharp, close-set spirals, which, at 
crossing the lines of growth, are beset with microscopic blunt 
prickles which give the frosted aspect to the shell. Colour white ; 
only the tip is smooth. Spire conical, scalar, in consequence of 
the drooping projecting shoulder at the top of each whorl. Apeas 
consists of 3-| embry onic whorls, which are conically globose, 
smooth, keeled, closely roundediy ribbed, with a deepish suture, 
^.and', rise, : to a 'minute ■ point . -(crushed). ■■ Wlorh 8|; in all, a little 
bunchy and disorderly; they have a long slightly drooping 
shoulder defined by the keel, below which they are cylindrical, 
with a slight contraction into tbe lower suture : the last whorl is 
small, with a contracting scarcely convex base, prolonged into 
■a smal, but distinct, and somewhat cylindrical; snout. 
small, slightly impressed. Mouth small, narrow, slightly pear- 
sbaped, oblique, triangular above, prolonged into the small canal 
below- OmtBf lip flat at the shoulder, angulated at the keel, 
slightly convex below this ; the edge projects thinly beyond the 
, Ipt longitudinal rib, which serves m a vaxix: it presents a flat-' 
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tened, but regular, curve from tlie point of the shell to the keel, 
where the edge forms a little shoulder, between which and the 
body lies the narrow round small sinus, with its ianged border, 
Juner Up straight, with a very thin ■ narrow glaze which early 
runs nut to the rim, being cut off by the slightly oblic|_ue and 
twisted edge, which continues with a slight patulous margin to 
the point of the shell. H. 0*34. B. 0*12 Penultimate whorl, 
height 0*07. Mouth, height 0*15, breadth 0*04. 

The specimen from St. 75 is somewhat broken and rubbed, and 
is therefore attributed to this species with a doubt ; the identity, 
so far as means of comparison exist, is close, only the individual 
whorls are a little broader and shorter. P, {Mangelia) coral-- 
lina^ Wats., is so similar, that I classed this at first as a variety 
of that other under the name elongata ; hut I am now persuaded 
of their distinctness. In P. acantliodes the embryonic apex is 
narrower, higher, and sharper, with an indefinite junction to the 
regular whorls ; in P. corallina it is much more compact, with 
the whorls more sunken or immersed, broader, and lower, and its 
junction is very distinctly defined. In P. acantJiodes there are Si- 
embryonic whorls, which are contracted, also minutely tubercled 
on the keel ; and the lower part of the whorls is nearly smooth. 
In P. rowZZmfl! there are 4 embryonic whorls, which are not keeled 
and are scarcely angulated, with a very slight contraction into 
the lower suture ; the ribiets are stronger, and extend from the 
iipper almost to the lower suture, P. comTiina is a larger, sharper- 
cut shell, squarer in its lines ; four whorls in it are as long as five 
in the other, the body- whorl especially being longer and in the 
base much more elongated and fuller ; and the snout is broader. 

36. Pleukotoma (Mahoelia) goraluiha, n. sp. 

" /St, 24.; March25,I873. Lat, N.,long, 65° 5''30^^ W. ' 

St, Thomas; 17. of . .Culebra Island/ Dan. W. Indies. ' 390.'' fms., 
Coral-mud.' 

/ Bhell. — High,, narrow, with squarish lines, bieonical, ribbed' 
and spiralled, of a.' frosted-white- colour and coral-like texture/ 
with a, scalar,; blunt but- small-pointed spire,, a, smallish .body-- 
: whorl, a conical' bas.e, and a small undefined snout., Sculpture, 
Longitudinals — there are about. 13 ribs on each whorl; but 
'','tbey/db''''n^^^^ answerffrom W'horl to whorl ; they rise 

feebly just at the suture, but .quickly increase in height, more 
'^dowjy uE : breadth. ■ , :in , the :sinus-area. they ' are , curved: .from - the 
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shoulder thej are' straight, with only a slight curve on the base ; 
they die out on the snout ; they are narrow and rounded, and are 
parted by rounded furrows of three times their breadth : the 
whole surface is also fretted with sharp minute lines of growth. 
Spirals— there is a straight, slightly drooping shoulder below the 
suture ; this ends above the middle of the whorl in a distinct an- 
gulation defined by a fine thread, %vhich rises ' into small, sharp, 
rounded tubercles as it crosses the ribs. On , the penultimate 
whorl a finer thread begins to appear’ in the inferior suture, but 
gradually rises above it; it is from this lower spiral that the con- 
traction of the base begins : on the base are 3 or 4 finer spirals 
parted by spaces about four times their width ; then follow several 
weaker crowded spirals, then one stronger and more prominent ; 
all these rise into small tubercles on crossing the ribs : beyond 
the end of the ribs, on the snout, are some 6 fine distinct threads. 
The whole surface between these is closely covered with very fiine 
spiral threads, which on ail the longitudinal lines of growth are 
beset with most orderly and regular microscopic blunt prickles, 
which give the coral-like aspect to the surface. Colour white ; the 
tip alone is smooth. Bjiire conical, scalar. Apeso consists of 4 
embryonic whorls, which are bluntly conical, depressed, rounded, 
ribbed, with a distinct suture, and rise to a minute tip (crushed). 
Wlmrh^ in ail, broad and short, of regular increase, shai'ply 
keeled at the shoulder-spiral, and from this very slightly contracted, 
hut altogether angular, not curved : the last whorl is small, but 
attenuated, not constricted, is scarcely convex on the base, and is 
produced into a short, vaguely defined, and very obliquely pointed 
snout, yEuture very slight, but defined by the angulation at which 
..the whorls 'meet.' ; Mouth small, '■narrow, slightly pear-shaped, very 
little oblique, bluntly triangular above, and prolonged into the 
short, open, scarcely narrowed, canal ■.below.,". 'Outer lip" fiat at. the 
shoulder, angulated at the keel, scarcely convex below this ; the 
edge projects as a thin sharp lamina beyond the last longitudinal 
rib, w’hieh serves as a varix from the point of the shell to the keel ; 
the edge is hardly convex, and scarcely forms a shoulder above, the 
sinus being merely a small rounded hollow. Inner lip : the glaze 
is exceptionally narrow and short ; the curve of the lip is a very 
little concave at the base of the pillar, which is rather longer and 
narrower than one would expect, 'and which is cut off in front with 
A long, slightly oblique, ^'blmffly 'rofinded, 

B. 0*ia Fenultimate.'''^eri,;;';Jhgghft:0-'^^^^ 
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This and P. acantliodes are extremely alike; but one easily 
notices the relatively shorter and broader form and the squarer 
outline and ribbing of this. Under that other I have mentioned a 
number of features of difference which, though individually minute, 
concur in marking the distinction of the twm species. A compa- 
rison of this species with P. nuperrima, Tib .5 = P. deciissata, Phil, 
(not = P. {Baphitoma) Impidula^ Jan, which is certainly distinct 
suggested hy Dr. Gwyn Jeffreys, I was enabled to obtain through 
the kindness of the Marquis de Monterosato. P. corallina re- 
sembles that other in the minute blunt prickles which are found 
on many corals, and which ornament the spirals ; but the ‘ Chal- 
lenger’ species is far smaller and narrower, the last whorl in 
particular is very much shorter and less tumid, the whorls are 
always more angular, the spirals are fewer, the longitudinal ribs 
are both fewer and stronger, and the apex is utterly different both 
in form and sculpture. 

37. Pleijeotoma (Makgelia) macea, n. sp. (fidicpos, long.) 

St. 73. June 30, 1873. Lat. 38*" SO' IT., long. SU lA W. 
West of tbe Azores. 1000 fms. GloMgemia-oozB, Bottom 
teinperatiire 39°*4. 

St. 78. July 10, 1873. Lat. 37° 26' K., long* 25° 13' W. Off 
San Miguel, Azores. 1000 fms. Glohigerina-ooz^, 

'High, narrow, biconical, fragile, translucent white, 
glossy, feebly ribbed and spiralled, with a stumpy subscalar 
spire, ending in a large, conical, sculptured, sharp-tipped dome, 
and with a small body -whorl, contz’acted base, and produced snout. 
Bculpture. Longitudinals-— there are on the last whorl about 20 
ffexuous oblique threads ; they rise at the suture, retreat very 
much to the left in tlie sinus-area, but at the angulation below 
this they curve round to the right and die out on the base ; tbe 
fiat intervals which part them are three times their breadth ; the 
system of longitudinal ribs on the embryonic whorls is very much 
like that of the shell, but is really different ; the lines of growth 
are very fine, and are quite independent of the ribs. Spirals— 
below the sinus-area there is a blunt angulation strengthened by 

■5^ The minute ornamentation of the surface in these two species is very 
similar, and is apt to mislead ; but the form of the whorls and the details, both 
of longitudinals and spirals, are different : The embryonic whorls, too, are dis- 
tinct, being in P. nitgerrima broader and more pressed down ; the sculpture 
is diverse also, the longitudinal ribs being the prominent feature in P. nup&r- 
rima^ while in P. hipidula it is the spirals. 
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a row of small tubercles on tKe ribs. The surface is coYered with 
Yerj obsolete broadisli threads, which are crowded on the body, 
blit on the base are stronger, more regular, and wider apart ;■ on 
the snout they are finer and more crowded. The suture is mar- 
ginated below, by a flat thread. Colour almost papyraceous white. 
Spire is subscalar, narrow, and would be high but for the abrupt- 
ness with which it is crowned by the apOiV, consisting of four 
yellow conically globose whorls, of which the last is large and 
dome-shaped, and the first minute, prominent, but at the very tip 
slightly bent down ; the first two are smooth ; the last two are 
sparsely crossed by minute cusp-like threads or riblets. Whorls 
7 to 8 in all, rather high, with a drooping shoulder in the 
sinus-area, which is defined by the angulation below ; below this 
the upper whorls are nearly cylindrical, while the body-whorl 
barely convex: this whorl is small; on the base it is a little con- 
tracted and drawn out, and is produced into a small and rather 
lop-sided snout. Suture minute, but impressed and farther de- 
fined by the marginal thread. Mouth small, narrow, pear-shaped, 
triangular above, and produced below into the relatively broad, 
open, and deep canal. Outer Up flat at the shoulder, feebly angu- 
lated at the keel, scarcely convex below ; the edge, which is quite 
independent of the ribs, is very convexly prominent below, with a 
high and advancing shoulder, above which lies the deep, open- 
mouthed, rounded sinus. Inner lip is exceedingly narrow ; it is 
thinly cut into the substance of tbe shell, and very early runs out 
on the slightly oblique, narrow, twisted edge of the pillar, which is 
straight, narrow, and very slightly anguiated at its junction with 
the body. H. 0’25. B. 0’09. Penultimate whorl, height 0*044. 
/Mouth, height GT3, breadth ■0*04.. ■ • 

Probably none of the specimens obtained of this species are 
'/quite full-grown. ; 

38. Pleubotoma (Mahgelia) ikoihota, n. sp. 

St. 78. July 10, 1873. Lat. 37^ 26' K, long. 25° WW*. Off 
San Miguel, Azores. 1000 fms. Gloligerina-oozQ, 

Shell — High and narrow, with rounded lines, biconical, thin, 
white, glossy, feebly ribbed, faintly spiralled and slightly keeled., ■' 
,;having';a'':/high,, stout, point, with.'B 
:;:;8i«dl..iong,body-whori.iprp ■ Se'idptwe.i:Lm^: 

gitudinals— there are on each whorl about 22 slight and unequal 
threads serving as ribs ; they are cusped at the top of the whorls, 



MOLLUSCi. OE THB ‘ CHAI.I.EKaEE " EXPBBITIOm 439 

and oblique below ; on tbe lastwborl they are sinuous, butTery 
obsolete tbe ordinary lines of growth are excessively faint, except 
in tbe sinus-area, where they are sharp though minute. Spirals 
— ^the suture is marginated below with a very small, prominent 
gemmed thread ; below the plain suture-area is a slight keel, beset 
by small tubercles where it crosses the riblets. On the body flat 
threads are just perceptible, which increase in distinctness on the 
point of the base ; on the snout these become more raised and are 
parted by intervals of two or three times their width. Colour 
porcellaneous white. Bpire broadish, conical. Apex consists of 4 
globose, conical, yellow embryonic whorls, whose point of union 
with the regular whorls is slightly obscure ; the last is rather 
closely curvediy ribbed longitudinally, while the earlier ones are 
polished and smooth ; the extreme tip is small. Wliorh 8 in all, 
rather broad, with a very slight drooping shoulder defined by the 
tubercied spiral thread and keel which bisects the earlier whorls, 
but loses importance in all ways further down ; below this keel 
there is a slight gradual contraction into the inferior whorl ; the 
last whorl is very slightly tumid, with a protracted, slightly convex 
base produced into a narrow snout. Buture a little impressed, 
marginated below by the in&asutural thread, whose upper edge 
forms a minute horizontal shelf, and which looks as if it girt-in 
the shelP. Mouth long, narrow, pear-shaped* Outer Ivp thin and 
sharp, steeply curved above, slightly convex below ; the edge ad- 
vances below in a full round sweep ; above it forms a prominent, 
but not very high shoulder, above which lies the open rounded 
sinus, with a minute triangular shelf formed by the projection of 
the infrasutural thread, and to a small extent separating the sinus 
from the body. Imer lip narrow, shallowly excavated in the sub- 
stance of the shell, dying out early in front on the oblique, sharp 
but rounded, twisted and slightly reverted edge of the pillar. 
H. 0*5. B. 0*18. Penultimate whorl, height 0*08. Mouth, 
height 0*28, breadth 0*09. ' 

Phis species and -P. (Jf.) macra^ Wats., belong to a group very 
•peculiar, and evidently numerous in the hTorth Atlantic, as there 
are young specimens from the same neighbourhood of five other 
species, evidently all distinct, but stamped strongly with the same 
features, of a thin glossy shell, obsolete sculpture, a slight gem- 
mate keel, and the peculiar large, conically globose, minute-tipped, 
smooth, longitudinally ribbed apex. 

^ Hence the name. 



440 


SET. B- BOOG WATSOI!? OK THE 


39. . Peehrotoma (Makgelia) tiara, n. sp. 

St. 24. Marcli 25,1873. Lat. 30'' K,]oiig. 65°5\S0'' W. 
St. Thomas, 1^". of Culebra Island, Dan. W. Indies. 390 fms. 

Coral-mud. ' 

Sfc. 56. May 29, 1873. Lat. 32'^ 8' 45" N., long. 04° 59' 35 W". 
Bermudas. 1000 fms. Grey ooze. ' Bottom temperature 3S°*2. 

SMI ’ — High and' narrow, rather strong, white, spiralled, with 
a high snhscalar spire ending bluntly in a small tip, with a very 
small body- whorl, a short contracted base, and a very short small 
snout. Sculpture, Longitudinals — there are a nuiiiber of hair- 
like sinuous lines, which in the sinus-area are like bars ; thej^ are 
parted by flat intervals of about three or four times their width : 
the lines of growth are very faint. Spirals — ^there are on each 
whorl two strong sharp keels which nearly trisect the whorl ; the 
lower of these is sometimes feeble ; marginating the suture' below 
is a .fine thread ; on the base . are 8 or 10 sharp and prominent 
threads of varying and unequal strength; at the upper end of the 
snout is another strong thread ; below this is a little furrow, 
answering, as in OeritMopsis, to a small nick at the point of the 
pillar. On the pillar are from twotofour more threads of variable 
strength. Oolmr porcellaneous white, high, narrow, co- 

nical, suhsealar. Apeiv a little bluntly conical, consisting of 4 
to 5 whorls, of which the upper ones are small and smooth ; the 
last two are ornamented with minute ribs or elongated bosses, 
WTi-orh about 10 in all, high and narrow, of very slow and regular 
increase, slightly convex, with a sloping shoulder, rather cylin- 
drical in the middle, and slightly contracted below ; the last whorl 
,is' small, very' slightly tumid,. with .a - very contracted 'base' and a, 
.'small snbcylindri'eal snout, .tbe "point of.whie'b is slightly reverted 
and nicked. "' Sutm^e very minute' and conGealed,' in .spite of the. 
contractions of the whorls and the inferior mar gination. 'Mouth 
short, small, and pear“shaped,''":.iiot 'narrow, 'triangularly pointed 
above, and ending below in tbe short, rather open canal . ":.rOuier'Jip 
a pretty regular curve ; , its edge is prominent ..beloW' with,';a low 
shoulder above, leaving a wide funnel-sbaped opening for tl^e 
rather shallow rounded sinus. Inner lip very narrow, tbin, and 
short, dying out early on the narrow twisted oblique edge of the 
pillar, which is slightly reverted along the side of the canal so as 
to produce a small twisted furrow. The line of junction of the 
:'>ppar:.and tho' 'bo'dy;is veij; coheavev'.; ' 'H79‘.32.;:'' ''^'iBenultf-,'' 

mate whorl, height 0*07. Mouth, height 0*12, breadth 0*06. 
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Tlie Specimen of tMs species from St. 56 has the spiral threads 
very inneh finer than that fi^om' St. 24. The species has a strong sn- 
perfieial likeness to P. Monterosato, = P. Menien, Phih^ 

nee Scac. ; but that is a broader and larger shell, has a more tumid 
body- whorl and a longer base ; its whorls are not so high-shoul- 
dered, are more convex, are not so strongly keeled, are not so 
deeply and strongly parted by the square impressed suture ; and 
the apex is of the large blunt dome-type, consists of only two 
whorls, and is simply carinated. 

40. Pdeueotoma (Eaphitoma) lithocolleta, n. sp. (XlOoicoX- 
Arfos, gemmed.) 

St. 23. March 15, 1873. Lat. 18° 24^ K, long. 63° 28^ *W. 
Off Sombrero Island, St. Thomas, Dan. W. Indies. 450 fms. 
Ghligerina-ooze. 

Shell. — High, narrow, conical, with a short base and a Hunt 
apex, bluntly angulated and tubercled, thin, smooth, ivory-white. 
Sculpture. Longitudinals — there are none but very fine scratch- 
like lines of growth ; behind and parallel to the lip-edge there 
are three narrow sickle-shaped ribs, which are probably an 
accidental feature. Spirals— very slightly above the middle of 
the whorls rims a feeble angulation set with round but a little 
narrowed and obliquely elongated knobs, of which there are about 
12 on each whorl; on the first regular whorl there are about 
10 -. before the end of the penultimate they have quite died out, 
and even the angulation of the whorl tends to disappear. There 
are faint traces of microscopic spirals over the wdioie shell, rather 
in the texture than on the surface ; these are rather more distinct 
below tbe suture ; and in the sinus -area there are two faint im- 
pressed lines. Colour polished ivory-white. high, narrow, 

conical. Apex.: the embryonic whorls are cylindrical, quite 
smooth; and these have the extreme point very much flattened 
down on one side so as to make a perfectly rounded tip. WJmrh 
lll'inall; they are ' .rather short, and'.of very regular increase, 
slightly convex, but not contracted either above or below ; the 
last, is a very little tumid -with a rounded base, .contracting very 
rapidly to a short broad snout, which is abruptly truncated at 
the point. Suture rather oblique, fine, regular, defined by a slight 
impression : it rises a very little at the mouth. Mouth pear- 
shaped, small, narrow, little contracted in front. Outer lip some- 
what thickened, with a small reverted edge in the sinus and at 
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the point of tlie canaly but sharp and a little contracted in all the 
rest of its extent ; it leases the body at a slightly acute angle, 
and retreats at' once obliquely to the left, but very shortly, to form 
the narrow rounded sinus, from which, almost paraEel to the line 
of the suture (f. e* with aTCry slight oblique direction forwards), 
it sweeps far out to the right in a great eonvex-edged wing, 
retreating again a little to the edge of the very short canal, where 
it' turns a very little and obliquely forwards; the point of' the 
canal is open, and cut off obliquely from the right forwards to the,, 
point of the pillar. Imiei' lip : a thin porcellaneous glaze, a little 
thicheued at the sinus, spreads narrowly on the body, whieli is 
a good deal excavated ; the pillar is straight, short, conical, very 
little truncated, with a slightly twisted and sharpish edge, and 
a pretty solid though fine point at -the extreme front of the shell. 
H. 0‘65. B. 0'23. Penultimaie whorl, height 0*1. 'Mouth, 
height 0*22, breadth, 0*1. . 

' In ' style of ornamentation :':tlii'S .singularly ^ beautiful , "Species ' 
somewhat resembles P. ^y»^e•l^e^,'Wats.■; ' but the differences^ are so'' 
'Obvioustas not ,to need mention. Ifio not hnow any species :with 
' which' to compare it. P. modiolus^ J an, = P. earimtay Biv., 

has .some resemblance ; but thatis a coarser and broader shell, and 
has, the mouth .much larger. 

41- Peeubotoma (Eaphitoma) eifcta, n. sp. 

■ St. '24. March 2o,' 1873. Lat. 18°. 38^30'^ H., long. 65° 5' 30^^ W- 
Culebra Island, St. Thomas, Ban. W. Indies. 390 fms. Mud. 

“High, narrow, conical, with a hlunt round apex, and a 
short and very contracted base, ribbed, polished ivory-white. 
Scmipiure. Longitudinals— there are on the last whorl 11, on the 
first 9, very 'shortribs (or elongated tubercles): which "do'' not extend 
to either suture'"; they are rounded on the top, ,, are parted, by 
broad rounded furrows, and run obliquely forwai’d from left to 
right; they sometimes "extend- to. the base: hesides, these, there 
are only slight hafr-lihe'. lines of growth.: ■. , Spirals— the prominence 
of the tubercles forms an angulation at about- one, third, of .the - 
whorfs height above the suture ; there are sometimes .a few'fiatly 
rounded and feeble threads on the snout. The surface is very 
delicately microscopically scratched. CbZotw* ivory'-white and 
highly polished. Spire high, narrow, conical, with profile-lines 
slightly interrupted by the projection of the tubercles. Apea^ 
consists of 2} embryonic whorls, which are small, globose, and 
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flatly rounded at the tip. Whorls 10, short, angulated, but only 
by the prominence of the tubercles, which also giyes the ap- 
pearance of a sutural contraction ; the last is small, with a 
rounded, very abruptly contracted, conical base, prolonged, 
into a small prominent snout, which is almost imperceptibly 
bent backward. Suture linear, but well marked from the profile- 
lines of the whorls aboye and below meeting at a slight angle. 
3£outh pear-shaped, angulated above, and a little produced 
below. Ouster lip very regularly curved, but straight along the 
canal, a little contracted in the middle : on leaving the body it 
does not immediately bend to the left, thus leading a narrow but 
well-marked shelf along the whole upper edge of the rather 
deep, narrow, rounded sinus, below which it advances into a high- 
shouldered pinion : it scarcely retreats below this till close to the 
point of the snout. luner lip is very narrow 5 it is scarcely 
convex on the body, and is somewhat angular at the base of the 
conical piBar, down which it runs with a somewhat thickened, re- 
verted, and prominent edge defined by a small furrow; it is 
scarcely cut off obliquely in front with a narrow, thickened, 
rounded edge. H. 0*46. B, 0*16. Penultimate whorl, height 
0*07. Mouth, height 0*18, breadth 0*07. 

This species a good deal resembles P. Hds. ; but is a 

much narrower form, with a higher and finer spire, more numerous 
whorls, and is not merely tubercled, but has its tubercles pro- 
longed into ribs. F, pudica^ Hds., it is longer, narrower, 

with a deeper suture, a shorter canal, and a much blunter apex. 
P. sigmoidea^ Bronn, is broader, the whorls are longer, the apex is 
blunter, the body-wborl is much longer, and that species has no 
open constriction below the suture. 

42. PUEUBOTOMA (ThESBIA) EBITIMA, B. Sp. ,, ,{ipiTlpO$^ .YBTJ ' 
precious.) , , 

St. 135*' October' 18, '1873.- Mghtingale Island, Tristao da 
Cunba. 100-150 fms. Eock, shells.^ 

Mell.—Yery small, but hardly thin, oblong, spirally striated, 
with a long body-wborl, a rather high conical spire, a blunt 
roimd-pointed ' apex, and a short 'broad truncated snout. Sculp- 
; Mre, ■; longitudinals--- there , are exceedingly faint, scratches ; in,: the^;' 

■ : I Jaave "Copied for this set of dredgings, the 'note 'appexicled, to 'tho: box' w.hioh 
,' "Contained," them'.,,'.,; ' In the list of stations there' is nothing' which exactly answers, ' 
'■ , though, 'in the booh ..of ; stations issued for '"the naturalists' 'its place is .recog- 
v"''',nizable« 
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lines of grow til. Spirals — ^tlie whole surface is scored with, ■ fine 
narrow impressed furrows, which are about half the width of the 
raised interstices. Cbhicr uniform pellucid ruddy brown, paling 
towards the point of the snout. rather high, but not small, 

conical, but with convex profile-lines. A-pex\ embryonic 
whorls, which rise in a conically globose form to a blunt rounded 
point with the very small tip, which is immersed and bent down on 
one side. ' Wliorh 5, slightly convex, rather short and broad except 
the last, •which is long and narrow, having a produced, broad, and 
conical base, ending in a broad undefined snout; Suture very 
slightly impressed in consequence of a faint swelling of the superior 
and inferior whorls. Mouth oblong, pointed above, and broadly 
truncate below, at the end of the scarcely contracted canal. Outer 
which is a little contracted above and a little patulous below, is 
a flat curve in both its planes ; the edge projects into a small high- 
placed . shoulder, : between which "and the body lies the shallow, 
open, rounded sinus, with- a very minute,;; short, ,, triangular' shelf 
■ above it-*, ' . Imier . lip i there is a t-hin- .narrow .glaze ^ on the, body 
and pillar ; : at 'the junction of these two there is a very slight con- 
cave; curve otherwise, the 'line is very direct and is slightly ob- 
lique; the glaze does not extend quite to the point of the pillar, 
which ' is, scarcely twisted or truncated. H. 0‘12. B, 0*049. 
Penultimate wdiorl, height 0-03. Mouth, height 0*06, breadth 0*024. 

„ This species is perhaps the one of all- the .foilo.wing group which 
conforms most nearly to the type, Oolumhella nana, Lot., for 
which. Dr. Gw}"!! Jefireys suggested the s.uhgeneric nanie of 
Theslia (see Brit. Conch, iv. p, 359).- I have followed Prof. 
G.,0. Sars in ■ connecting the group with .the Pleurotoma .family, 
though ' he: will ' probably find- ^my group a little hetero,geneous ; 
and I. am, unable to follow him in giving it the dignity of a genus, 
'nor can: I, in the' face of his.fy p-e, accept “ spira breviascula’* as' one 
of its characteristics (Moll. Arct. ISTorv. p, 221., .see pi. svi, fig, - 2). - 

43. Pt^ETOOTOMA (ThESBTA) -TBAKSLUCIBA, n. 's'p. ' ,- . 

St. 145 A. December 27, 187 3-.-- ' Dat. 46© 48' 5"- S., long. 3-8°'4'' 30'‘'-E . 
Halfway between Marion Island and Prince-Edward':- Island.' 
150 fms. Grey sand. 

St. 149 B. J anuary 17, 1874. Dat. 49° 28'' S., long. - 70'-° 30'- ' 
Entrance of Eoyal Sound, Kerguelen. '..30':'fms. ■ ' Mud. , 

St. 149 n. January 20, 1874. Dat, 49° 28' S., long. 70° 13' E. 
Boyal Sound, Kerguelen. ':-- :^8-',feas,'"-.:Mud.'''.'' 

Animal — Mot fuscous olive, 'large, thick, square in front, 
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pointed beMnd. Mantle paler. Siphon ratber sliort. Mead and 
tentacles pale. Myes large and black, on tbe upper outer side 
and at about a fourth of the length of the tentacles, which are 
rather solid, long, and cylindrical; between these, and a little 
above them, is the large prominent expanded snout, with a large 
circular opening in front, round which the edge of the snout pro- 
jects like a thick fleshy fringe. There are two unequal branchial 
plumes. The radula consists of exceptionally minute, acicular, 
sharp -pointed, horny prickles. There is no operculum. 

Shell. — Thin, horny, smooth, oval, with a tumid body~whori, 
a rather high, suhscalar, small-pointed, round-whorled, shallow- 
sutured conical spire, and a tumid lop-sided base, pointed at the 
pillar, but with scarcely any snout. Sculpture. Longitudinals — 
there are close-set flne hair-like lines of growth ; under the 
microscope a system of much finer regular strise is seen to cover 
the whole surface. Spirals — there are many fine, irregular, and 
unequal rounded striae, which faintly appear on the surface, but 
are distinct on the pillar and front of the shell ; besides these, 
there are fine microscopic smooth scratches. Colour white, with 
a faint tinge of yellow, horny, translucent, with a smooth and 
shining, but hardly glossy, surface. Spire rather high, conical, sub- 
scalar, from a slight bulge of the shoulder. Apex : embryonic 

whorls, suheylmdrieally conical, rising to a small, rounded, slightly 
immersed tip, which is a little bent down on one side. Whorls 
6 in all; they are rounded, tumid, with a faint suhangulation 
below the sinus-area, in which there is a flattening rather than a 
constriction of the surface ; below the periphery of each whorl 
the form is cylindrical, with a very slight contraction into the 
lower suture. The whorls increase regularly, hut rapidly ; the 
last is large and tumid, with a protracted rounded base cut off 
on the left by an oblique, scarcely concave line. There is scarcely 
any snout, and the shell is truncated obliquely towards the point of 
the pillar, which projects in a rectangular prominence. Suture 
' linear, impressed. Mouth very large, lop-sidedly 'oval, 'pointed 
'.above and below, ' % a', sem'icircular ' curve in; both 'planes, 

leaving a shallow, wide, shortly rounded sinus between the lip- 
edge and the body. Imerlip : % thin, narrow pad stretches very 
regularly along its whole length (which forms a very regular con- 
cave curve) out to the thin, twisted, obliquely truncated edge of 
";'the'''pillar : this edge' runs: out' beyond 'the'' labial; 'pa^^andiOT 
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a tliin sli,arp margin along tlie canal. H. O'ol. B. 0'28. ' Bennl- 
timate wlioii, lieiglit O’ 13. Mouth, height 0*32, breadth 0*14. 

'This species is more like Theshia nana, JjOY.^ than any thing else 
I know ; but besides being very much larger, it has the body-whorl 
very mucli' longer, and more tumid, and the spire very much 
stumpier. 

4,4. pLEtTBOTOMA (ThESBIA) COBPUIiEKTA, H. Sp. 

' Sr, 149 i. January 20, 1874. Lat. 49^^ 28' S., long. 70'= 13' E. 
Eoyal Sound, ,Eerguelen. 28 fms. Mud. 

8JielL — Thin, oval, spirally striated, with a tumid body- whorl, 
and a rather high, siibscalar, small-pointed, roimd-w^horled, 
shallow-sutured, conical spire, an obliquely conical base, and a 
slight snout. Bculfttire, Longitudinals-r-slight hair-like lines of 
growth, : Spirals— the subsutural sinus-area is very slightly con- 
cave, and below 'it is a slight ■ carinal : angulation ; the whole sur- 
face is covered: by fine .'flatly, rounded threads, which,; are stronger, 
and:,m,ore remote on 'the,, penultimate ., than .on' the', last .whorl. 
C7oZa»r' white. Spire rather high, conical, subscalar. Apex small, 

' .conical, .rounded,, with the-.extreme . tip, flattened down. Whorh 6, 
.rounded, tumid in the middle, and. very slightly contracted below 
into the suture; they increase regularly, but rather rapidly; 
the last is ■ large, rather tumid at the shoulder, and contracting 
with considerable equality, on either side to a shortly produced 
' conical base, ending in ' a small, but broadisb, snout. Stdure 
broadly impressed. Month large, oval,. pointed above, and trun- 
cate' below ' at the point of -the very short canal. Outer lip: ,a 
semicircular curve hi both its. planes:, its edge forms a 'rather 
high shoulder, between which and the body ' lies the rather deep, 
funnel-shaped, rounded sinus. Inner a . thin,; narrow pad 
stretches 'along its „ whole ■, length ( which forms, a regular concave 
curve) out to the thin, twisted, ■■■ obliquely, truncate , edge of 'the' 
pillar y.this" edge runs out beyond'the thin labial 'pad, andforms a 
sharp margin along the, canal. . H. ' B. 0“31.' Penultimate 
whorl, height OT. 'Mouth, .height -OB, breadth, 

Compared with P, {ThesUa) "Wats., this has a, rather 

\ higher „and narrower 'spire, ,,the,'„suture 'is, more oblique,' and the 
: '',:last whorI,'heBide,s,,bem,g' much shorterjis more, tumid above and' 
.■■,;'les's' 'SO below. 
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45. PlEUEOTOMA (ThBSBIA) PIiATAMOBES, n. sp. ( 7 rXaTap.w^ris, 
flattened.) 

St. 149 B. Jannarj 20, 1874. Lat. 49^ 28' S., long, 70® 13' E. 
Eoyal Sound, Kerguelen. 28 fms. Mud. 

Shell — Thin, fusiform, very finely spirally striated, with a short, 
tumid body-whorl, a high, small, scalar, small-pointed, round- 
wlioiied, shallow-sutured spire, a very oblique and scarcely conical 
base, and a smallish very one-sided snout. Sculpture, Longitu- 
dinals — there are very slight unequal lines of gro-wth ; and on 
the lower part of the whorls very slight remote oblique riblets, 
which entirely disappear on the last whorl. Spirals — fine, very 
regular and beautiful, sharp, close-set seratchings eover the whole 
surface. Below the suture a shallow concave trench marks the 
line of the old sinus ; the lower edge of this broad furrow is de- 
fined by a slight thread. Colour white. Spire rather high, 
conical, scalar. Apex small, ending in a fiattish, rounded, slightly 
raised point. Whorls 6, of regular, but rather rapid increase, 
rounded, without any contraction below : above, each laps up 
rather high and thinly on the whorl above ; below this they at 
once swell out tumidly, but hollowed by a slight concave furrow, 
from which results the scalar rise of the spire ; the last is t amid, 
but obliquely contracted on the base, and ends in a small trian- 
gular snout. Sutu,re very slight and not in the least impressed, 
but well defined by the furrow below. large, oval, pointed 

above, and truncate below at the front of the very short canal. 
Outer lip ^ little patulous ; in its arch it is a little gibbous 
above ; the curve of the edge is nearly semicircular, with a high 
prominent shoulder, between which and close up to tbe body lies 
the deep, funnel-shaped, rounded sinus. Inner Zip : ^ thin narrow 
glaze crosses the body and advances along the pillar, on which it 
rather early comes to an end, being cut off by the oblique, curved, 
and thin edge which runs out to the point of the shell : this glaze 
is defined by a small furrow on its outer margin. The pillar is 
v rather long and straight.,. H. 0'4. -B., 0-2. . Penultimate' whorl, 
height 0*07. Mouth, height 0*23, breadth OTl. 

' Compared' with ’Pleurofoma coTpulenta,'WBk>^,^ this is a. smaller, 

' 'squatter; shell, ■ with a smaller and'more' scalar spire, 'whose outlines, 
too, are more concave ; the body- whorl is much shorter and more 
tumid, and the base is much more contracted. Prom P.,ir£wwr- 
Imida, Wats., it differs still more in these particulars. From both 
in its sculpture it is markedly d^ 
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46 . FeEUEOTOIIA, (ThESBIa) BYSCEITI, n. sp. (SyVArpcros, of 
difficult detenumation.) 

St. 23. Marcli 15, 1873. Lat. IS'^ 24' F., long. 63° 28' W. 
Sombrero Island^ St. Thomas, Ban. W. Indies. 450 fins. GloM- 
gerim-OQze. 

Slieli. — Thin, white, narrowly oblong or fusiform, with alongish, 
scarcely tumid body- whorl, a shortish, conical, convexly whoiied, 
small-pointed, shallow-sutured, conical spire, and a long conical 
base. Sculpture. liongitudinals— there are delicate thread-like 
cniTed lines of growth, w'hieh are strongest near the top of the 
whorls. Spirals — the whole surface is equably covered with fine, 
faintly raised, rounded threads; they are slightly fretted by the 
longitudinals ; between them are little rounded farrows of about 
twice their breadth. Colour ; the spiral threads are porcellaneous, 
the furrows translucent white, and the surface is a little glossy. 
Spire T&ther short, conical, but slightly concave, with hardly any 
interraption in its profile-lines by the very slightly impressed 
Buture and convexity of the whorls. Ajyew consists of 2| rounded 
subcylindrical whorls rising to a small rounded point, w'here the 
extreme tip hardly projects and is bent down on one side ; it is 
smooth and glossy, but retains traces of a ruddy epidermis with 
minute spiral threads. Whorls 6 in all, of regular but rapid 
increase, rather high and broad, convex, but sloping, and not 
tumid; the last is very long and full, though not tumid; and 
there is little contraction on the long conical base. Suture slightly 
impressed, rather oblique. Mouth large, open, and oblong, pointed 
above, scarcely contracted below, hut truncated at the end of the 
broad open canal. Outer Up : very equably curved in both its 
planes; it has a somewhat high and prominent shoiiMer above, 
between which and the body-whorl , lies; the ^ rather ."deep, wide, 
■rounded sinus. . Inner lip i . a thin: glaze on the body and. out on 
the long pillar, which is cut off in ffont with a long, thin, twisted, 
oblique edge. H. 0’B5. ; B. "OT'O. Penultimate:: whorl, height 
0’8. Mouth, height 0*22, breadth 0'08 (?). 

This beautiful , little shell, though enclosed in a small glass 
tube, was found sadly broken, so that the measurement of the 
breadth of the mouth is slightly doubtful. It is very like P. fra^^. 
gilis, Eeeve ; but in that species the 'SpimlS' are stronger and more 
remote, and the longitudinals much sharper. Mefiancia Magellan 
film, Phil., is even liker, but is a much stronger shell, has a shorter 
mouth, below the suture the upper whorls there are contracted 
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and are not so equably rounded ; tbe apex in that is a little 
larger, tbe spirals are more regular and are waved, and are not 
so mucb raised, -and the longitudinals are mucli fainter. In De~ 
frmieia supercostaia^ E. Sm., tbe upper wborls are ribbed. IVbat it 
most resembles, however, is tbe Belaid) eccpama^ G-. 0. Sars,wlio 
kindly compared tbe two species and sent me bis unique speci- 
men for examination. That is a mucb longer and narrower shell, 
of much faster increase, larger in the apex, and higher and nar- 
rower in each corresponding whorl ; the whole spire is thns much 
more elongated, and the last whorl is very much less tumid ; the 
shell, too, is thicker, and the whole style of sculpture coarser. In 
the same length it has about one whorl less. The curve of 
each of the whorls is more tumid ; and as each slopes down to the 
straighter suture, it slowly and slightly contracts. 

47. Pletjeotoma (Thesbia?) mo^toceeos, ii. sp, 

St. 104. August 23, 1873. Lat. 2° 25' 1^., long. 20° I'W. 
S.’W, of Sierra Leone. 2500 fms. Mud. Bottom temperature 
36°‘4. 

SJielL — Thin, ivory-white, high, narrow, drawn out, with fine 
spiral threads, a very oblique impressed suture, rounded whorls, 
and a contracted base produced into a longish snout. Bml^ture. 
Longitudinals— none but fine, somewhat unequal lines of growth. 
Spirals — with the exception of the sinus-area, the whole surface 
is covered by fine, rounded, unequal, and irregularly interrupted 
spiral threads with rather broader intervals. porcellaneous, 

ivory-white, glossy. Bpire remarkably narrow, high, drawn out 
and conical, broken. 5 remaining, but probably 

S-9 in all, of very regtilar, but rather rapid increase, high, 
oblique, slightly tumid : the last rounded, with a conical, pro- 
tracted, but very lop-sided base running out into a longish straight 
pillar and triangular snout. Suture very oblique and rather deeply 
impressed. scarcely pointed above, and pro- 

tracted into a gradually narrowing canal below. Outer lip a veiy 
regular curve in both its planes ; the outer edge has a very high 
^and prominent shoulder, whose upper eido runs along way parallel 
to the body-whorl above it, having a very deep ratber than narrow 
Binus, . between which and "the ..body-whorl is no., shelf’ whatever.' 

body scarcely, perceptible as a glaze ; 
on the long direct twisted pdla^ is a little thicker, but is very 
narrow : the end of the pillar is cut off with a very long-diwn, 
oblique, slowly narrowing, sharp, twisted edge. II, (of remaining 
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wliolis) 1*03. B.0‘35. Penultimate whorl, heiglit 0*21. Mouth, 

height 0*49, breadth 0*18. 

This %^erj remarkable form, suggestive of the iN’arwhaFs horn, 
has unfortimatelj lost its whole apes. If, therefore, I have put 
it in this group, it is that the whole style of the shell rather 
suggests this companionship ; and at least I prefer to put it here 
than under Burcuia or Defmmia. It has in form some features 
of resemblance to P. aureola^ Peeve, from the Philippines ; but, 
apart from colour, it has a deeper suture and rounder whorls 
than that. 

48. Pleueotoma (Thesbia) papxeacea, n. sp. 

St. 147. December 30, 1873. Lat. 46^ 10' S., long. 48° 27' E. 
Between Prince Edward Islands and Kerguelen. , 1600 fms. 
doM^erma-ooze. Bottom temperature 34°*2. 

/Mdi. — Thin, like delicate tissue-paper, white, bluntlj keeled, 
stibplicate,:'With a small,; high,.' sharp, scalar spire, ' an ;:angulated 
suture, a short tumid body- whorl narrowing from the carina, 
sudde:nly. contracted on the base, and prolonged into a largish' 
triangular one-sided snout. Sculfture, Longitudinals' — there' are 
extremely fine hair-like lines of growth ; there are also oblique, 
rounded, narrow foldings of' the , surface, which below the sinus- 
area rise into 14 small, narrow, sparse ridges or elongated tuber- 
cles and extend to the base : on the earlier whorls these rise into 
small thread-like ribs which reach the inferior suture. Spirals — 
the almost , membranaceous sinus-area forms a. sloping slioiilder 
below the suture, and occupies about one third of the whorl ; below 
this is the keel, on which the little tubercles rise : from this keel 
dO'Wnwards the surface is" covered with minute, unequal, but rather 
regular, though somewhat 'interrupted, sparse threads with broader, 
intervals : besides thi'S' there .is a micro.scopic, obsolete, spiral .gra- 
nulation which extends'to- the sinus-area. Cofo’EW alabaster-white, 
'SoTar .as the -excessive .thinness .permits.;, the' small spiral threads., 
are somewhat dead white ; the. e.mhryonie whorls, are of a. rich, 
ruddy-orange tint. perfectly. 'conical, scalar, .high," 'sharp. 

A^ex consists of ruddy, '.smooth, 'embryonic. whorls, which are 
globose, divided by an' impressed; suture, and rise to„a,'small," blunt, 
round top, in the middle of which; the ' extreme tip ' Just" barely 
rises into sight. Whork '8-| '.in '-aU,' .of slow, but increasingly 
rapid enlargement; those of the spire are rather narrow and 
high, and have a high flat shoul'der,'a''sharp. aBgulated; keel, and' 
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a very sliglit contraction from this point to the inferior suture ; 
the last whorl is timiid, but short, with a sloping shoulder, a much 
blunter angulation, a marked contraction from this point, a very 
blunt angulation defining the base, which contracts a good deal 
and suddenly, and which on the right side is prolonged into 
the conical, triangular-shaped, blunt- though small- pointed 
snout. Suture linear and almost inyisible, hut well defined by the 
angulation at which the whorls meet, and also by the change of 
colour where the inferior whorl laps np on the one above it, which 
produces a pseudo-margination. Mouth large and irregularly 
semicircular, angiilated above, and ending in a distinct open 
canal below. Outer lip excessively thin, slightly patulous below, 
but not at all above ; it leaves the body at a right angle, and 
advances across the sinus-area in a perfectly straight line ; it is 
angulated at the keel, from which point it curves very regularly, 
till towards the edge of the canal it becomes eoncave and fi.nally 
straight ; round the front of the canal it is notin the least patu- 
lous : its edge forms a semicircular curve with a high shoulder, 
between which and the body lies the large, broad, open, rounded 
sinus. Inner lip^ which, though very narrow, is continued to the 
point of the pillar, is cut into the substance of the shell, and is 
defined by a slight raised margin beyond it ; the line across the 
body is very short, and joins the pillar at a very obtuse angle. 
The pillar is very long and straight, and is cut off in front with a 
very gradually oblique, thin, twisted edge. H. 1*04. B. 0*52. 
Penultimate whorl, height 0*2. Mouth, height 0*59, breadth 0*0. 

This is a species of the most singular beauty and delicacy, like 
nothing known to me. 

49. Peetieotoma (Thesbia) bexchia, n. sp. from the 

'depths.)'' 

■ ' St; 106. August 26, 1873.. Lat. F '47^ N.,' long. 24° 26^ "W. 

Mid- Atlantic, Bottom temperature 36°*6, 1850 fins. Ghlige- 

. , colour pale buff -with a greenish liver. , The' mantle 

is prominent, thin, made up of separate, but connected, threads 
. , like a fringe, with n, denticulated margin. ' ' 'Prom within it to: the' 

' ' left, a 'great '.fold 'of ''fiesh'.,,projects, whose, drawn-together 'edges" 
'form.theianterior,. siphon;.' this;, fold' is, an extension' of the inner 
.' 'Side 'o£' the m'antle close within ;its;,edge,. which edge expands into 
' ' .'..'a 'iap to' , enclose'' this,; . siphon. On the,.- right . the mantle is drawn 
back and expanded, so as to form an imperfect open channel cor- 
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responding to the sinus of the outer lip. The body is^ rather 
smailj cylindrical j protracted into a strong, rounded, abruptly trun- 
cate snout, 'which is probably long when not contracted by the 
spirit. On either side of the snout, and rather below the middle 
of its horizontal line, project the tentacles, which are short, cylin- 
drical, and blunt, and hare no eyes at any part, either of their base 
or on their length. The foot. is large, being broad and flat, but 
not high ; in front it is broad and square, with projecting rounded 
comers ; behind it is long and pointed. There is no branchial 
plume ; but on the under surface of the mantle is a strong cen- 
tral line' wdth long pectinated fringes extending from' it on either 
side. The eloacai duct does not open in the body, but runs out 
on the right side in the mantle to . a large, longisli, thickened 
nipple, which corresponds with the sinus of the slielL This duct 
was full of hard oval green pellets. Mr. John Murray, F.R.S.E., 
Madly examined these forme, and writes:- — la the little pellets I 
find' 'Oocco'JrMa, small QhUgerinm^ Fuhmulanm and, their 'broken'; 
'fragments. Diatoms^ Folucistinmy OlmUengerias^ fragments of' a..^ 
Crustacean,' and setae of .an 'A.nnelid.’*' ■ '^O^arcKZwm none. , 

■ .iS/itfl'I.— Very, short and broa.d,' biconical, subscalar, angulated, 
very thiri^, obsoletely ribbed,' with -spiral threads, and having '. a 
longish, lop-sided, small-pointed snout. Sculpture, Longitudi- 
nals— on the penultimate whorl there are about 20 short, scarcely 
oblique, small, rounded, little prominent ribs, with shallow rounded 
furrows between of a like breadth ; they only occupy the lower 
half of the whorls, e,xtending to the inferior suture, hut not at all 
to the shoulder ; they diminish rapidly in number up the spire. 
On the 'body -w'horl they appear 'o-nly -as oblique and slightly elon- 
gated 'tubercles, which coincide 'entirely in directio.nwith the lines 
'of growth. "These , are, ' fine, ■. close-'set, and' .hair-like : . beiow.Vhe 
a'uture .they, are,' .straight and- irregular, forming on the upper 
who-rl-s infras.utural ' crenulations:'; ■ on '."the hody'-W'ho'.rl . they rise 
into slight undulations in prolongation of the ribs, and these con- 
tinue to the point of the 'snout,..-:-:'v%irals-— there ..is, a .'blunt, angu- 
lation about the middle, of the'^whorls ;'" -and .here the'dongi'tudmai - 
ribs take their rise. The whole-' surface of the '.'shell is '':Cover'e:.d 
with 'rounded..thre-adS'...and furrows;'.:;', 'on. 'the. .s'houlder of-the whorls, ', 
these. are rather obsolete ; on the,..angle';'among. the, ,tubercleS''t'hey' 
are strong, but ratber crowded,; but froiU' this, downwards they 
are very distinct "and regular, .with a few finer ones interspersed, 
becoming a little crowded on the snout, and then sparse and 
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stronger at the extreme point. QoIoid' alabaster-whitej almost 
translucent from the thinness of the shell. Spire conical^ with 
profile-lines a little interrapted by the contraction of the sutures » 
Apex slightly eroded, but evidently small and rounded ; the em- 
bryonic whorls seem to be about two. Whorls 8 in all, of rapid 
increase, but that rather in breadth than height ; the last is 
extremely large and tumid ; they have a long and gently sloping 
shoulder above, and are cylindrical below the blunt angulation 
which bisects them ; the last contracts slowly from the angle, and 
is tumidly convex on the base, the curve of which sweeps on, 
on the right side, uninterruptedly to the point, while on the 
left side it passes by a rather deep concave curve into the lop- 
sided, triangular-shaped, small-pointed snout, which, however, 
projects very much in the line of the axis. Suture strong, a little 
channelled from the overlap of the calcareous surface of the 
inferior whorl, well defined from the angulation made by the 
meeting of the whorls. Afouth large, long, angularly pear- 
shaped, and oblique to the axis. Outer lip very thin ; it is 
a high arched curve, straight and steep on the shoulder, and 
regular from the angulation downwards: the edge retreats to 
the left on leaving the body, and forms a wide, deep, ellip- 
tically rounded sinus occupying the whole shoulder, having 
above it a short triangular shelf, and below, the high elbow 
formed here by the prominent sweep of the lip-curve, which 
does not retreat till near the end of the snout. Inner Up is shal- 
lowly excavated in the substance of the shell, which rises beyond 
it with a slight edge ; it is broad, and winds round the pillar ; the 
line of it is slightly convex on the body and concave at the 
junction with the pillar, which is short and conical, obliquely cut 
oif to a point, with a long, fine, rounded, and slightly twisted 
edge. H. 0*95. B. 0*57, Penultimate whorl, height 0* 15. 
Mouth, height 0*02, breadth 0'35. 

This is a very peculiar and beautiful species. It unites some- 
what of the form of with the delicate texture and sculp- 

ture of Drillm, The animal is so much unlike other lieurotomm:. 
as to make ."the classification of the 'species very doubtful. Theshm^ 
as indicated "by "l)r. Grwyn ^ Jeffreys , and defined by ;C1. ^ 0. 'Sars, 
may receive it in the meantime. '■ 

'50.:'''Pujbi[JEOToma (THBSBiA)'.PEiriKA,,n. sp.' ' 

St. 78. July 10, 1873. ' Bat. .87° 26^ N., long. 25^ IB' W. San 
Miguel, Azores, 1000 f ms. OhMperina-ooze. 

UINF. JOUEN. — ZOOIiOUI,TOL.'''XT. 
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BIieU^—BtTOJigj wliite, dark-brown tipped, bieonical, with a 
short stout scalar spire, angnlated whorls, a roundly contracted 
margiuated suture, and a small body-wbori conically narrowed 
into a small imeciual-sided snout. Bcidptif/re, Longitudinals — on 
the earlier whorls there are very small, narrow, oblique ribs ori- 
ginating in a mid- whorl row of tubercles, but on the last whorl 
the riblets almost disappear : there are fine scratches in the lines 
of growth ; these are peculiarly sharp and regular in the sinus- 
area. Spirals — the whorls are bisected by a strong, angular keel, 
sparsely, but regiiiarly, set with small round knobs, from which 
the longitudinal ribs descend ; below the suture there is a narrow 
cylindrical collar of two fine' contiguous threads: the sinus-area 
is free of these ; but from the keel downwards the surface is 
covered by fine narrow rounded threads, separated by broader 
intervals near the keel these are crowfied ; on the point they are 
wider apart, , on the. base -they are most ..sparse : besides these, 
there .is a delicate .microscopic fretting. , Cohur^ porcellaneous' 
wh.it6,, dead . or . £ro,sted in.'. the ■interstices,., but pellucid .and glossy 
on the spiral threads ; the apex is dark ruddy brown. 8])ire 
conical, scalar, shortish, blunt. Apex consists of cylindrical ly 
globose rounded who,ris separated by a lineaiij impressed' suture ; 
they rise to a flattened top, consisting of fully 1|- whorls, in the 
midst of wLich lies the very minute and' immersed tip. These 
whorls are coloured of a deep, rich, translucent, faintly ruddy 
browm ; the earliest ones, perhaps from rubbing, are glossy, but 
further on they are crossed by crowded, curved, sharpish, almost 
microscopic riblets, between which are finely microscopic spirals 
whose course is not quite xmiforra. . Whorls 7 ^ ; but the shell is 
probably not quite full-grown ; they are of very regular and slow 
increase, bro.ad and. short,. each- .-one. laps up on, the one before it, 
.and is there. ' shortly cylindrical,., -has then' a pretty, long, .concave, 
and som.ewiiat horizontal 'shoulder .to .the^ keel, which.. is right-' 
angled ; below this the whorls are cylindrical wfith a slight 
coBtraction downwards to the inferior suture. The body-vrhorl 
contracts from the, keel ■ downwards,;: with a convexly conical and 
very unequally-sided .base, ...produced 'into small, bluntly, pointed 
'.snout. Buiure 'a . 'Very .''shallow ' rounded 'furrow, ' defined ' by . the 
infrasutural collar and the contraction, 'of the '.whorls. Mouth: 
angularly pear-shaped, being truncate above and prolonged into 
the broadish canal below. Outer lip leaves the body at a right 
angle, and advances direct to the keel, from which point to the 
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end of the snout it forms almost a straight line ; its edge, is at the 
keel thrown out into a high shoulder, between which and the body 
lies the shallow, open, rounded sinus, with a narrow triangular 
shelf between it and the body-whorl: the lip-edge is thin 
throughout, Imier lip is excavated somewhat deeply and flatly 
into the thickness of the shell, and runs on to the extreme point 
of the rather short and oblique pillar, whose inner edge has a long 
gradual twist. H. 0*37. B. 0*2. Penultimate whorl, height 
0*08, Mouth, height 0*.^, breadth O'!. 

The classiflcation of -^his species is not very satisfactory. It 
may quite w^ell be a Surcula ; but the stained apex deserves 
stronger recognition than that place would give it. The sJ^culp- 
tiire of the apex is strongly suggestive of Defrancia ; but the shape 
of the apex is blunter than is characteristic of that group, while 
the ornamentation is not really reticulate. 

It bas some general resemblance to iPleurotoma torquata^ Phil. ; 
but the sculpture is more delicate, and the spire is stumpier than 
in that species, which also has a sharp-pointed yellow apex with 
true BefTmcia^-Toticul^tedi ornamentation. 


On the Nostrils of the Cormorant (Thalacroeor ax carlo). By 
Professor J, C. Ewart, M.B. (Communicated by G. J. 
Eomahes, E.E.S., Sec. L.S.) 

[Read June 16, 1881.] 

Hawikci* had my attention directed by Mr. Eomanes to the fact, 
that Cormorants during a long flight, and for some time after 
roosting, hold their heads agape as if panting, and it having 
been suggested by Mm that this fact is presumably due to a 
remarkable condition of the nostril which he had observed, I 
undertook an anatomical investigation of the latter point with 
'. the following results, ■ 

The external nostril is a mere slit situated at the end of a 
shallow Buperflcial groove, which runs backwards along the beak 
parallel with its lower edge, and lying between its lower and 
middle third. When a bristle is introduced into the slit, it never 
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succeeds in forcing a passage into the nasal cavity. If the skin 
which forms the outer boundary of the slit is carefully reflexed, 
a.grooTe is exposed which runs from the external slit-like nostril 
to a narrow canal lined apparently by modified mucous mein- 
bmne. This canal, when the mucous membrane remains, is 
externally from li to 2 millim. in diameter ; but it rapidly 
diminishes, and appears to 'end blindly. In all the specimens 
examined, however, when the skin has been reflexed, it is possible to 
pass through this canal, without forming a false passage, a bristle 
about the size of an ordinary horse-hair, f. e. less than 1 miiiim. 
in diameter. The bristle is more easily passed in young birds 
than in old ones : this seems to be due to tbe osseous canal being 
relatively larger than in the former. Almost immediately beyond 
this narrow’’ passage is the large nasal chamber, lying above and 
internal to the palatine bone, and in free communication with the 
buccal cavity. The mucous membrane lining the nasal chamber 
has the same structure and the same nerve-supply as in other 
.aquatic birds. 

The nasal region of the Cormorant, and to some extent also in 
the Graniiet (Sula)^ thus differs chiefly from the nasal arrangement 
in other birds 1st, in having a very small external nostril, the 
passage in this slit-like aperture being almost obliterated; 2nd, 
in having the osseous canal only to 2 millim. in diameter 
externally, and scarcely 1| millim. at its narrowest part ; and 
^rd, in having the nasal chamber in very free communication 
with the mouth. 

Tbis state of things, it may be presumed, explains the gaping 
of the bill, in the case of the Cormorant, to obtain air needful to 
sustain the increased activity of respiration which is produced by 
the exertion of prolonged flight.' ■ 
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Mollusca of H.M.S. "Challexgee’ Expedition. — Part X. 
Bj tlie Eev. Eobeet Boog Watson, E.A., F.E.S.E., F.L.S., &e. 


[Published by permission of the Lords Commissioners of the Treasurj".] 
[Bead June 16, 1881.] 

Earn. P D E F EO T O M I D iE 

G-en. Plefeotoma, Lcmi. 


51. Pleurotoma (Defrancia) kormo- 

pkoraj n. sp. 

52. P. (D.) ckariessa, n. sp. 

53. P. (D,) pacMa, n. sp. 

54. P. (D,) pudenSy n. sp. 

55. P. (D.) araneosa, n. sp. 

56. P. (P.) streptophora, n. sp. 

57- P* {B.) circumvolutayH, sp. 


58. Pleurotoma {Defrancia) ehytay 

n. sp. 

59. P. (D.) perpauwillay n. sp. 

60. P. (E.) perparvQy n. sp. 

61. P. (Dapknella) compsUy n. sp. 

62. P. (E.) QMlacoessa, n. sp. 

63. P. (Borsonia) ceroplasta, n. sp. 

64. P. (B.) sUiceay n. sp. 


51. Pleueotoma (Beeeancia) hoemophoea, n. sp. {hppofopos, 
collar-girt.) 

St. 23. Mar. 15, 1873. Lat. 18° 24' X., long. 63° 28' W. 
Sombrero Island, St. Thomas, Danish W. Indies. 450 fms. 
Qlobigerma^ooze, 

St. 24. March 25, 1873. Lat. 18° 38' 30" X. , long. 65° 5' 30" W. 
Xorth of Cnlebra Island, St. Thomas, Dan. W. Indies. 390 fms. 
Gorahmud. 

St. 122. September 10, 1873. Lat. 9° 5' S., long, 34° 50' W. 
Pernambnco. 350 fins. Mud. 

High and narrow, with no angles anywhere ; poreellar 
neons to ivory-white, a high conical spire, with sharp reticulately 
sculptured lip; the whorls are slightly convex, and have a row 
of beads round tbe top of each ; the body-whorl and snout are 
small, and the base short and contracted. Eml^ture, Longitu- 
dinals— none but excessively obliq^ue, faint, hair-like lines of 
growth. Spirals — there is a pretty little row of rounded tuber- 
cles close to the suture at the top of the whorls— about 16 
' in /eacb. ■■ The ' Surface is, also ' very ■ finely "and' superficially 
microBCopically scratched. GbZoMr ivory-white ; but when alive 
probably porcellaneous, glossy. Sjpire conical, with scarce any 
interruption in the profile-lm Apeoj consists of 4 conical 
yellow whorls, rising to a minute tip ; the line of junction between 
./'/'FINN-' ^fOF'EK.— 2:<>bnOOT,WQn, v:;,;,:,;' 
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these and tlie first regular 'R'horl has a deex^ sinus abo?e and a 
very proniineiit forward curve below. These whorls are oma- 
inentecl by a system of minute bars, which 
for the upper half of the whorl run straight 
downwards (fig. 1, B) ; there they split into 
two and form a very regular reticulation on 
the lower half of the whorl, each mesh being 
a square. W^hoTls 11 in all, slightly con- 
vex, a little high, of very regular increase, 
each broadening downwards 'svith great re- 
gularity, but very slightly, from the upper 

to the lower suture ; the last whorl is a very little tumid, 
but short and small, and with a short contracted base. Suture 
very little impressed, but rendered definite by the very slight pro- 
minence of the edge of the gemmed band below. ■ Mouih oblong, 
pointed above and below. Outer li;p has a very regular and slight 
curve from end to end; the edge sweeps very much bach at 
the front of the shell ; in the middle of the mouth it is excessively 
prominent and is rounded, leaving between its shoulder and the 
body-whorl a very deep, rounded, and open-mouthed sinus, Ifimr 
'tip very thinly excavated in the substance of the shell ; it runs 
very far forward on the bluntly rounded, twisted, and at the 
point oblique edge of the pillar, which is short and narrow, and at 
its junction with the body very markedly concave. H. 0’4. 
B. 0T4, Penultimate whorl, height 0*08. Mouth, height 0’16, 
breadth 0'08. 

I know nothing with which to compare this remarkahle species . 
Uhvatula alUcam, Hinds, ‘ Sulphur,’ p., 28. no. '84, pi. vii. 'f. 8, has 
somewhat of its general features but there .resemblance ends. 
Trmhm {Marguritd) mitens^ Jefif.,-has.a somewhat similarly orna- 
: mented ' suture .as has also Sela margaritiferu^ W ats. . ' ■ ' 

;;'.52,. 'PnBnEOTOMA;(BEB:EiJVClA)- CHASIESSA, n. ;sp,' . ;; 
'.graceful.)' ' ■ 

■ 25', 18^. Lat. 18° 38' 30" K, Jong. 65° 5' 80" 

H.vof Ciiiebra Is.land,:Bt. Thomas, 'Ban., "West Indies. "890'fms. 
CoM-mud'.' 

Bt. 78. June 80, 1873. 'y'Bat. 38° 80' H., ' long. 31° '.14' Wi 
'."West of Azores. ■ ■ 1000:: finsv. ' Gi&MgeriMa^ooz<Q, ■ Bottom .tempe- 
rature :89°'*4., ■ ""'V'"'''/'' ' 
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St. 78. July 10, 1873. Lat. 37° 26' N., long. 25° 18' W. 

San Miguel, Azores. 1000 fms. GloUyerina-ooze. 

St. 85. July 19, 1873. Lat. 28° 42' N., long. 18° ffW. Palma, 
Canaries. 1125 fms. Volcanic sand. 

St. 122. September 10, 1873. Lat. 9° 5' S., long. 34° 50 V/ . 
Pernambuco. 350 fms. Mud. 

Shell.— High, bieonical, a little tumid, carinated, white, thin, 
faintly, shortly, and obliquely ribbed, with a high, subscalar, 
small-pointed spire, and a slightly tumid little-contracted base, 
produced into a long narrow snout. Setdpture. Longitudinals — 
there are on the last whorl about 20 short oblique folds, which die 
out almost immediately ; they are highest at their origin below 
the sinus-area, and are parted by flat intervals somewhat broader 
than they ; they diminish in number up the spire, and do not 
reach the lower suture : there are further obsolete lines of growth, 
which in the sinus-area are strong, and at the suture form sharp 
little folds parted by wide unequal intervals. Spirals — the sutural 
area is wide, but scarcely concave ; it is bordered by the blunt 
angulation forming the keel, which is greatly strengthened by the 
prominence of the origin of the longitudin^ ribs. Prom the keel 
downwards the shell is covered by superficial, flattened, irregular, 
and unequal threads parted by narrower shallow furrows ; these 
become slightly stronger and more regular on the snout. Colour 
ivory-white ; the apex is ruddy brown. Spire conical, high, 
rather narrow, subscalar, sometimes scalar from the squareness 
with which the sinus-area stands out in the upper 
whorls. The lines of profile are very much inter- 
rupted by the prominence of the keel. Apew small, 
ruddy brown, consisting of 4J conical whorls ; of 
these the lo wer two thirds is covered with very minute 
reticulations, while the upper part is scored with ^ ^ 
minute curved bars, the surface between which is 
very slightly spirally marked; it ends in a minute p.chariessa. 
tip a little bent down on one side. TF/jorfe 10 in all, 
of regular proportions and uniform increase ; they are conical 

above and cylindrical below the keel ; the last whorl is slightly 
tumid, and contracts very gradually to a long and small snout. 
Suture extremely minute as each whorl laps up on the one above 
it. Mouth oblong, pointed above, and drawn out into a long 
narrow canal below. Outer lip is pretty regularly arched from the 
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body to the canal, from which point it is drawn out rather straight ; 
its edge advances in the middle very prominently ; above this it 
forms a high shoulder, between which and the body-wliori lies 
the deep, rounded, and very wide-mouthed sinus ; towards the 
front of the, mouth the edge runs straight, then retreats, so as to 
form a broad, slight, small sinus at the top of the canal, and then 
runs straight. Inner lip : there is a thin glaze excavated slightly 
in the substance of the shell. -The pillar is long, narrow, and 
hne-pointed, with a slight swelling coiling round its base, where 
its jimction with the body is but slightly concave. H. 0*85. 
B. 0%3o. Penultimate whorl, height 0*16. Mouth, height 0*43, 
breadth 0*2. 

This species has a considerable likeness to P. torqmtiim^ Phil. ; 
but that is a larger, broader, stumpier form, has the individual 
whorls shorter, more strongly keeled, ornamented with little 
rounded tubercles instead of with narrow, pinched-up, very oblique 
riblets ; has also a much more horizontal suture j the whorls, too, 
are not ejlindrical, but contract from the keel to the lower suture ; 
the base is much more drawn in, and the pillar much shorter ; 
the whole texture also and sculpture is much stronger than in 
the Challenger ’ species. 

The specimens from St. 24 and St. 85 are markedly stumpier 
inform, more sharply keeled, and with a higher shoulder and 
a rather smaller embryonic apex ; but the whole details of sculp- 
ture are identical. 

53. PjDEUBOTOlHA (DEi'EABOIA) PACHIA, B. sp. {iraxm, fat.)' 

■ St., 24. March 25, 1873. Lat. 18° long. 65"" 5' 30"' *W. 

: Horth of' Oulebra Island, St. Thomas, Ban. West Indies. ' 390 fms. 
Corakmud., . ■ 

M^??.~Ovate, white, smooth, of rounded outlines, with a rather 
' high, small, and , sharp-pointed apex, a swoln body-whorl,; and .a 
rounded base produced into a small, broad, one-sided snout, 
Sculpture. Longitudinals— there are only very fine hair-like lines 
of growth, of which here and there at regular intervals one 
.heeo'iaes much more;, strongly marked than'lhe others. .. " Spirals—. 
the whole .surface is sparaely scored ';with 'very. shallow, scratched- 
out, narrow furrows, parted by fiat intervals of from two to six 
times their breadth ; in the sinus-area they are a little closer 
than elsewhere ; on the snout they gradually broaden till their 
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intervals assume the form of slight rounded threads. Colour like 
a shaving of ivory, from its thinness, gloss, and colour. The apex 
is buff. B;pire conicaL Apex consists of 4 very small, conical, 
scarcely convex, buff whorls, the upper part of which bears straight 
little bars, and the lower part is minutely reticulated ; below the 
buff-coloured surface the shell is porcellaneous. Whorls 9 in all, 
slightly straight and sloping below the suture, eonvexly rounded 
above, cylindrical below; the last is a little tumid, with a 
rounded base produced into a short, broad, lop-sided snout. 
Suk^re very slight, as the inferior whorl laps up on the one above 
it, but it is defined by the curve of the whorls. Mouth oysl\ 
pointed above ; there is scarcely any canal below. Outer lip 
very thin, a little contracted above, and patulous below; its 
curve is somewhat flattened about the periphery; its edge 
forms a very regular curve with a slight shoulder above, be- 
tween which and the body lies the broad, shallow, rounded sinus. 
Imer Up is a thin narrow glaze which very soon dies out on 
the oblique, twisted, fine edge of the short conical pillar, be- 
yond whose point the front of the shell advances a good deal: 
the junction of the pillar and the body is concave. H. 0-46. 
E. 0*22. Penultimate whorl, height 0*11. Mouth, height 0*24, 
breadth 0*11. 

This species slightly resembles supereostuta, Tl. Bm,, 

but is more obese, the mouth is shorter, the edge of the sinus is 
not thickened, and the apex is sharp and sculptured, while in that 
it is plain and blunt. It most resembles perhaps Pleurotomm 
tramlmidas Wats. ; but that is smooth, and has a blunt rounded 
apex.,:;' , 

54. PuEtTBOTOMA (BeFBAHOIA) PTIDEHS, n. sp. 

'St, 24.. March 25,1873. Lat. 18° 38' SO" IST., long. 65° 5' 30''^ W,„, 
ISTorth of Culebra Island, St. Thomas, Dan, W. Indies, 390 fms. 
■Coral-mud. ' 

-Smallj oblong, white, smooth, with a high, subscalar, 
small and sharp-pointed apex, a short and scarcely swoln body- 
■:whorI,:and'' a conical base, produced into a,,broadish,, triangular, 
lop-sided snout. Boulpture, Bongitudinals---besides hair-like 
lines of growth, there are some faint, very oblique, upwardly con- 
vex folds, which are obsolete on the earlier and on the last whorls. 
Spirals — the surface is covered with superficial rounded threads 
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wliiclij obsolete in the sinus-area,' are feeble on the bodj, but 
sharper and more distinct on the base and snout. There is a very 
fa'int angulation below the sinus-area. Colour : the shell is thin, 
seiiiitranspareiit white, with hardly any gloss. Bjnre conical, sub- 
scalar from the slight short tumidity below the suture. A^ex 
consists of 4 embryonic whorls, 'which are buff, darkening to orange 
at the tip ; they are a little broadly conical, rounded, -with a slight 
angulation, and parted by a distinct suture ; they rise to a very 
minute, spirally scratched, round, and very slightly prominent 
knob ; they are sculptured with raised bars, which are straight 
and simple above, but oblique and crossed below. Whorls in 
all ; they are slightly concave and shouldered in the sinus-area, 
which is bordered by a faint angulation, below which they are 
slightly tumid, without any contraction into the inferior suture ; 
the last, which is rather small, has a coB'icai base produced into a 
broadish, triangular, o'ne-sided snout. slight, inasmuch as 

the inferior whorl laps up on the one above ; but there is an appre- 
ciable constriction. Mouth oblong, pointed above ; there is no 
canal below except the channel behind the pillar. Ouier lip very 
tliin ; its curve is somewhat fiattened ; its edge forms a very regular 
sweep with a rather high shoulder above, between which and the 
body lies the deepish, hut broad, open-mouthed sinus. Inner lip ^ 
very thin and narrow, dying out eaxdy on the scarcely oblique or 
twisted edge of the loiigish, straight, and conical pillar, the point 
of which comes short of the lip-edge, and whose junction with the 
body is concave. TI. 0*21. B. 0*1. Pentiltiinate whorl, height 
0*04. Mouth", height 0*1, breadth 0*05. ' 

. This 'Species somewhat .resembles P. "Wats. but is 

in all its, proportions very' much';, smaller ;, the whorls,, especially 
the last,': are "Very '.much less tumid,., the spire is distinctly scalar, 

... .and the 'sculpture "is' very markedly , different.' ■ Than BapJmella^ 
E. Sm.,, ''besides the 'different'npex," the 'whole ■ .shell is 
.' .smaller, morn attenuated, and' more 'deiicat'e. '. ' 

55. PnEUBOTOMA (DeEBAHGIA) ABAKEOSA, 'U. 'Sp. ■' 

St. 24. March 25, 1873. Lat.:18'^''38^'30'^^':N^ 

Korth of Cuiebra Island, St^'' Thom'as, Banish , West ■ Indies,. 
390 fins. Coral-mud. 

Bhell. — Small, yellowish, minutely ribbed and faintly 'spiralled, 
with a small, broadish, scalar, sharp-pointed spire, slightly" swolh'.. 
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bodj-wliorl and rounded base, produced into a square, prominent, 
one-sided snout* Bculpture. Longitudinals — tliere are exceedingly 
fine, faint, microscopic scratcbes in tbe line of growtli ; at dis- 
tances of about yI'g apart these rise into small, 

sliarpisb, round-topped liblets, which mn continuously from the 
suture to the snout, though on the base and below it they become 
feebler ; on the earlier whorls these are of course less marked and' 
more close set : in the intervals of the larger riblets one or two 
fainter ones occasionally appear. Spirals — below the slightly 
concave sinus-area is an obtuse angulation, accentuated by the 
slight prominence of the two small spiral threads which lie there ; 
below this there are on the body-whorl above the lip-corner about 
5 other small spirals not so prominent ; on the lower part of the 
body and on the base they are weaker, but become stronger again 
towards the point of the base and on the snout ; the intersection 
of these with the spirals produces a slight spider-web-like appear- 
ance*. Colour yellowish, without gloss ; the apex is buff. Spire 
rather short and broad, scalar, and conical. Ape.v consists of 
4|. very small, conical, scalar, convex, huff whorls, parted by a deep 
suture ; the first whorl and half is closely spirally striated with 
about 10 minute threads : these threads, which are at first al- 
most simple, are hy degrees more and more fretted by longitudi- 
nals, which break up the threads into minute tubercles : toward 
the end of the second whorl longitudinal and oblique bars appear 
somewhat vaguely and confusedly ; but presently the distinct 
arrangement appears of short little bars above and a net- 
work on the lower part of the whorls. Whorls 7|- in all, but the 
shell is very likely hardly full-grown : they are almost horizontal 
above, with a flat or faintly concave sinus-area, slightly angulated 
at the shoulder, and below this cylindrical or a very little convex 
to the lower suture ; the last is rather short, a little tumid, with 
,a long pillar-line' on, the left, side,., and- a sm,all^' square 'prominent 
snout on the right. very slig^^ in consequence of the up- 

lap' of the whorls at their' junction, .but'of course strongly marked 
by 'the -angulation of .the .line of junction. ' Mouth' oblong,, trian'-' 
gularly pointed above, and ending in a very square broadish canal 
below. flatly arched, with a slight angulation below 

the sinus-area and a marked pinch-in where it turns to form 


^ Prom this the name is deriTed. 
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tlie canal ; its' edge-line is very straiglit and scarcely prominent, 
but bas a bigli slionlder above, between wbicb and tbe body 
lies the deepish, rounded, and open-moutbed sinus. Inner Up 
very tbin and narrow, and dying out very early on tbe scarcely 
oblique, twisted, sharp pillar-edge ; its line across tbe body is 
very short and convex, but is very concave at its junction 
with' tbe long, scarcely oblique pillar. ' H. 0'22. B. O’l. Pen- 
ultimate whorl, height 0*04. Month, height 0‘13, breadth 
0 * 04 , 

This is like P. (P.) pudens^ but differs markedly in its more 
angular outlines and sqnare pinched-out snout. 

56. Peeukotgma. (Deeea^^cia) steeetoehoba, n. sp. (o-rpe- 
itTof/ipos, necklace-wearing.) 

Korth Atlantic, April or May 1878. (Station not entered.) 
Over lOOO fms. 

— White, strong, poreellaneous, stumpy, with a very short 
body-whorl, a double necklace of tubercles below the suture, a 
rather high, small-tipped, huff-pointed spire, a rounded base, 
small, broadish, reverted snout, and a twisted pillar. Beidpture, 
liongitudinals— there are about 12 narrow ridge-shaped ribs on 
each whorl : they originate below the sinus-area in conical-shaped 
little tubercles, and die out at the point of the base ; they are 
parted by shallow rounded furrows of about three times their 
breadth. The lines of growth, which are pretty strong, cover 
the whole surface. Spirals- — close below tbe suture is a row 
of small, rather coarse, and not quite regular-rounded tubercles, 
about 24-26 in number : these form an angulated ring as a sub- 
sutural margination; adjacent to them is the row ofmore promi- 
nent costal conical-shaped tubercles. The body of the whorl 
below these is feebly striate. Toward the end of the base is a 
sharpish furrow succeeded By -a broadish,, 'flat' hand, belo,w which 
on the extreme point of the base is a series of 4 sharp narrow 
threads and furrows, followed by about as many more, smaller and 
more crowded on tbe snout. Colour porcellaneous white, glossy, 
with a buff tip. ^pire long relatively to the shell, shortly scalar, 
convexly conical. Apex: the extreme tip is broken, but had evi- 
dently been very small; two whorls remain, rounded^ high, 
conical, parted by a distinot suture, buff-coioured, minutely 
straight-barred above and reticulated below, as in the type. 
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Whorls 5j below tbe embryonic apes; probably about 9 in alL, 
Tlie rows of infra sutural tubercles give them a minute double 
keel above with an oblique slope at this part, below which they 
are cylindrical, or very slightly contracted to the lower whorl : 
this contraction is distinct on the last whorl, which is very smalL 
The base is rounded and contracted, and ends bluntly in a trian- 
gular snout with a slightly reverted point ; the advance of the 
pillar on the left side is rather more than one would have ex- 
pected. Sutiire small, but very strongly marked. Mouth ovatCj 
contracted and angulated above, produced into the broad, open, 
and oblique canal below. Outer Ivj^ confused by having been 
broken and mended ; but apparently thickened and probably mar- 
ginated above, very flatly curved wdth great regularity from end 
to end ; the edge runs very straight with little of prominence, 
and forms a very slight and shallow rounded sinus near, but not 
quite close to, the suture, from which it seems to be separated 
by an extension of the upper beaded line. Inner lip broad, 
formed by a glossy pad above, and below it is slightly excavated into 
the substance of the shell. It runs straight out along the pillar 
to the very point, where it meets the very oblique, twisted, and 
thickened edge : the pillar is thus very short, stumpy, and obliquely 
cut oiF in front, reminding one of a JVassa ; and its whole point is 
a little twisted and reverted. H. 0*31. B. G*13. Penultimate 
whorl, height 0*06. Month, height 0*18, breadth 0*07. 

57. PeETJEOTOMA (DEEEAn'ClA) CIECTTMVOLFTA, n. sp. 

St. 23. March 25, 1873. Lat. 18° 38' 30" N., long, 65° 5' 30" W. 
North of Culebra Island, St. Thomas, Danish West Indies. 
390^fms., ' Coral-mud. , 

Shell* — ^White, strong, with a high, scalar, small, buff-tipped 
spire, an excessively small body, and a contracted conical base. 
Sculpture. Longitudinals— there are on each whorl about 14 slight, 
narrow, ridge-shaped, round-topped, oblique and slightiy irre- 
'' gular':riblets'''; '' they rise', sharply In" 'obscure: 'tubercles 'below .the 
'sinus-area,, ''and', die 'Out at 'the point of; the 'base'; they 'are parted 
by shallow rounded furrows of more than twice their breadth. 
The sinus-area is scored by minute cusp-like remote bars, which 
generally are not continuous, but are interrupted about the 
middle, and are more numerous on the lower than the upper half 
of the area : the lines of growth are extremely flue. Spirals — 
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the siiiiis-area is occupied by a broadish, square, impressed fur- 
row ; below tills there is a square-edged shoulder caused bj the 
projection of the ribs at their origiu; this forms a blunt but 
stroiigish keel. The rest of the whorl is covered by about 12 fine 
rounded threads (exclusive of those belonging to the snout, wdiich 
is broken); the two threcids at the keel are close-set ; the others 
are pretty equal and equally arranged ; on the penultimate whorl 
there are about 8 of these threads. Colour dead white, pro- 
bably porcellaneous when fresh; the apex is buff or sandy- 
coloured. Spire high, scalar, conical. Apea^ small, high, conical, 
with the t 3 q)ical straight bars above, and obliquely reticulated 
ones below ; the two or three of the very tip are broken. Whorls 
6 heloW' the apex; they are short and broad, of slow regular 
increase, with a drooping slightly concave shoulder, keeled, and 
from the keel contracting conically to the inferior suture ; the 
last whorl , is very short and- small, .with a rounded convexly 
conical base : the extreme point of the pillar and snout is 

broken.,. Suture 'ObtuBelj, -but ' angularly, impressed. Afouth' 

oval. Outer kj:? almost semicircular, with an angle at the keel; 
its edge advances very far forward below; above it forms a very 
deep, wide, fannel-shaped sinus close up to the suture. Inner 
lip slightly excavated, with a very small horder. li. 0*36. B. 0'13. 
Penultimate whorl, height 0*06. Mouth, height OT, breadth O’OS. 
(These measurements are of necessity, from the broken state of 
the mouth, somewhat hypothetical ; but they are at least not 
exaggerated.) 

■58. Pleukot-omx (Bei'eaiscia) CHXTA, u. sp. (xvros, cast.) ' , 

St, 73. June ' 80, ,1873.; Lat. .30' ^7., ' long. 14' W. 
'West of .Azores. ■ , 1000 fois.-", GloUpenm-ooze, ' dBottom tempe- 
rature 39'^’4. , '■ 

Slielh — White, conical, ribbed,' with ..a: high, subscalar, small- 
pointed apex, a short tumid body- whorl, a rounded contracted 
base, and a small .snout. ... Sculpture. -Iiongitudinals— there, are, on 
the last whorl 14,- .ridge-shaped,:. '.round-topped, curved,,- " oblique 
ribs : they are'.not :stxong, ' originate .-.in small rounded' beads' at an 
angulation below the- ,s.inus-area, and .''die'vout on-the base : they" 
''-.are .parted, by shallow .rounded ■■ furrows- 'o'f double their breadth.; 

,' on, -, the,';., ■. first' - - regular - ^ w'horl. ..they appear as . , simple beads- '. 9' ■ in- 
number; on the next whorl they assume .the form,' ';of ' straight 
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riblets, wliose obliquity increases on eacli successive -wiiori : the 
lines of growth, which are quite independent of the riblets, are 
very slight. Spirals — there is 'a row of quite separate, very small, 
elongated tubercles below tbe suture ; the sinus-area is bordered 
on its lower side by a very faint and small furrow : the angu- 
lation of the wdiorl below this is chiefly due to the row of beads 
in winch the ribs originate, and here there are several very 
minute threads: 9 somewhat stronger, equal, and equally parted 
threads occupy the body from this angle downwards ; about 5 
others, stronger and wider apart, occupy the base, and about 4 
more the snout ; here and there a much finer thread occurs in the 
intervals. Colour wdiite. Spire high, subscalar, conical. Apex 
small, high, conical, with tumid whorls ; the sculpture is typical, 
i, e. with straight bars above and obliquely reticulated ones below ; 
the two or three of the very tip are broken. WliorU 6-7, exclu- 
sive of those which form the apex, of regular increase, with a 
drooping concave shoulder, keeled, and below the keel almost 
cylindrical, but with a very slight contraction to the lower suture; 
the last whorl is short, tumid, with a rounded base produced into 
a short, broad, triangular, one-sided snout. Sitiure very slightly 
impressed and extremely small, as the inferior whorl laps up on 
the one above it. angularly oval, pointed above, broad in 

the middle, and obliquely prolonged below into the short canal. 
Outer lip concave in the sinns-area and angulated at the keel ; it 
forms from this point a very regular curve to the iront : the edge, 
which sweeps far out below, forms rather a low shoulder above, 
between which and the body lies the deep, rather narrow, open- 
mouthed, rounded sinus. Inner Up is excavated, has a slight 
raised border outside of it, is rather broad, and continues to the 
extreme point of the short narrowish pillar, which is rather 
' obliquely ' cut off ' " with . . a '■ rounded twisted ' edge, and whose " 
junction with . the; body is , deeply ■'concave. . ,H. :0*54, 3. 0’24. 
Penultimate : whorl, height ' 0‘L' ' MG'nth, ' height ,0*24, breadth 

This species has some resemblance to one which Dr. Grwyn 
■Jeffreys -got; in the, Porcupine,,’ , 'dredgings 'from' ■994 fathoms, 
and in the 7 Travaillenr ’ dredgings in the Bay of Biscay, and 
which he proposes to caff name with this 

disadvantage, that there is already a Heurotoma fomiom of Beeve. 
Iii,'the",^ ChaDenger''’^, expedition. it 'Was ;got 
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and St. S5 ; but all tke specimens are very young. From its 
reticulated sculpture I had called it P. (Defmncia) cr Hr aria. 
There is another * Challenger’ species it resembles from St, 73, 
and for which I had chosen the name P. (P.) simleuta, unlbr- 
tunately also a young specimen. The distinction between the 
present species and these others is expressed by the name 
di^ta (j(^vTos, cast); while P. (P.) smileuta {a-jjtLXevTos^ chipped 
out) is like a thing blocked out of the solid. P. (P.) formosa, 
Jeff., again resembles something on 'which superficial ornament 
has been laid and attached by melting. In all three cases there 
is a resemblance in the forms and sciilpture ; but under that 
resemblance there is the strongest difference. 

59. Pleheotoma (Beeeahcia) pebpaitxilla, n. sp. 

St. 24. March 25, 1873. Lat, 18*^ 30' 30" N., long. 65°5' 30" W. 
27. of Culebra Island, St. Thomas, Banish "W. Indies, 390 fms. 
Coral-mud.. . 

MelL---YeTj small, high and narrow, white, ribbed and spiralled, 
with convex whorls, a small elongated regular body, impressed 
suture, a high, conical, small-tipped spire, a rounded base, and a 
small, longish, triangular, one-sided snout. Sculpti^re* Longitu- 
dinals — there are on the latter whorls about 9 biggish fiatly 
rounded ribs, parted by equally broad open rounded furrows ; in 
the upper whorls they barely reach the lower suture; on the 
last they hardly extend to the base ; they originate at a shoulder 
below the sinus-area; they are thus very short. The lines of 
growth are very faint, except in the sinus-area, where, round the 
top of the whorls, the old sinus-scars form a series of short, sharp, 
regular, remote, little riblets. Spirals— below the sinus-area is a 
feeble thread ; .the periphery of the. w’horls is /marked by two' 
sharp, square-topped threads, which form a double keel ; the 
upper/one'is very near the feehle thread' above mentioned': ..the 
interval between the,':earinal threads ''is .about ' four ".times their; 
breadth ; somewhat more remote, a third thread, equally strong, 
appears on the last whorl, coming out exactly from the oral 
angle and defining the base ; above and below this, at about equal 
,;dist anceSj" a.re' twO: ; feebler’; threads' ; . the ' .rest .'of the' ■ base' is bare, 
-.'Lut the:.'eBtire/ snout''^^ .with, very;' small '.spiral : threads. 

;:Th 0 :: ''entire': surfa'ce, is. yery 'lainutely "scored' .with , microscopic spiral 
lines. Colour frosted white, with a buff apex. ' '• Apes : there are 
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£onr embryonic wborls, wMcb form, a bigb cone with a slightly ■ 
impressed suture^ and rise to a small rounded prominent tip : 
the sculpture is typical, the tip being scored with some 10 or 
12 minute sharp spiral threads, while the other whorls have 
straight bars on the upper part and reticulated bars below, only 
the part occupied by the straight bars is exceptionally short. 
Whorls 7-8, of regular increase, with a drooping shoulder, a 
double carination, and a marked contraction to the inferior 
suture ; the last whorl is very regular in form, with a slightly con- 
tracted base, from which projects a small triangular one-sided 
snout. Suture slightly impressed, flatly hut minutely margi- 
nated below. Mouth oval, angulated above, and prolonged into 
a rather broad and longish canal below. Outer lip very regu- 
larly curved, but drawn out straight along the canal : its edge, 
which is rather prominently curved below, forms a somewhat low 
shoulder above, between which and the body lies the wide-mouthed, 
deep, rounded sinus. iQiner lip rather broad and distinct ; it is 
very early cut off on the short pillar at the very oblique twisted 
edge, which then runs on as a thin sharp margin to the canal: 
the junction of the pillar and body is rather deeply concave. 
Hi 0*15. B. 0*6. Penultimate whorl, height 0*026. Mouth, 
height 0*06, breadth 0*08. 

This is a very small species ; but I think one of the speci- 
mens is very nearly full-grown. 

60. PuEUEOTOMA (DeEBAKTCIA?) PESPAEVA, n. sp. 

St.. 122. September 10, 1873. Lat, 9^ W S., long. 50' W: 
Pernambueo. 850 fms. Mud. 

Shell .-— high and narrow, ribbed and spiralled, with 
convex whorls, a small short body, impressed suture, a high, 
conical, scalar, small-tipped spire, a rounded base, and a small, 
short, triangular, one-sided snout. Sculpture. Longitudinals— 
there are on the last whorl 12, on the earlier one or two fewer, 
small, straight, rounded ribs, which originate somewhat promi- 
' nently' in' an angle of , the- whorls below the: sinus-area, and, run „ 
' ' " down tO' ' the point of the base,' but 'do not extend tO' the' snout j ,, 
they are parted by rounded furrows of nearly three times their 
width: elose below the sinus is a crowded row of very short, 
'■'■.small, '"'curved bars— -the' old sinus-scars. ''The whole surface is 
closely, very regularly,, and';' rather .sharply.;,seored with lines of 
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growtli. Spirals— -tlie earlier' ^liorls are keeled by tliree ■ equals 
equally prominent, and equallj parted rounded tlireads ; on tlie 
last whorl others, weaker, appear between these ; the lowest of 
the three loses in importance, and about seven others, not all quite 
equal nor quite equally parted, oeeiipy the base, "while foni* or five 
more somewhat similar cover the snout. Colour probably white, 
but stained with mud in which the specimens have lain. Ape.v i 
there are 4 embryonic whorls, which form, a high cone with a 
slightly impressed sntnre ; the extreme tip has evidently been 
small, blit is broken : the sculpture is not typical, but consists of 
a series of straight bars ornamented with rough and projecting 
tubercles ; these cross the whorls, but at tbe top and bottom of 
the w^horls another set of short little bars occur between the 
larger ones. Wliorlsi these are 9 in all, of regular increase, 
rather short ; above they are slightly concavely horizontal, at the 
three, keels cylindrical, and below this .contracted, into the' infe- 
rior ■ suture p the last 'whorl, is very, short, a very little., swoln, 
:with a very, short romded base -and" /a ' small, .snout., .'—Bwiure: 
impressed, but open. Mouth small, oval, rounded above, and 
draw,!!; out into a canal below. Outer Ivp straight in the sinus- 
area, high-arched in the middle, concave in front, and" straight, ' 
along the canal : the edge forms a high shoulder above, between 
which and the body is tbe open, deep, rounded sinus. Inner Up 
thinly excavated, very early cut off at the sharp oblique edge of 
the pillar. H. 0*23. B. 0*09. Penultimate whorl, height 0*045, 
Mouth, height 0*09, brea'dth 0*05. 

This species is classed under Befmncm only provisionally with 
a 'mark of „interrogation, in' consequence of , the' departure, of. the 
e'lnbryonic whorls ,f rom. . the typical . 'sculpture. ', , That' sculpture 
.,and form of apex, may probably, serve .as ,the- safest, basis of classi- 
,',fi,catioii 'in;'the whole group. 

■ '"frl.,: ■„PnEirSO,TOMA ,(BilP'H3!?ELnil) .COMPSA, .n. sp. ' , ,lLeat.)' 

St. 174 d. August 3, 1874. Lat. 19°6' 50" S., long. 178° 16' 20" E. 

Eandavu, Fiji. 210fms. ' . ''®o%ef?iaiX-OQze.'' , ,h, 

' 'HMl — High, narrow,' ' fusiform, ''white,, "^vith. ',pal 0 ,' irregular " 
ruddy-brovm spots near',' the' . suture,. ■ 'and ^ ,at 'the ' apex, .which Ts 
,'Bm.ali and sharp; the ,, whorls /are ■.■.-rounded ' and "reticula'tely 
ribbed, th©': last 'narrow a^ud drawn out' on the' base; it has ahigh' 
subscalar spire ; the mouth is long and rather narrow, the outer 
lip thickened within and without, with a small sinuS'above and'a 
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distinct canal in front. Sculftiire, ■ Longitudinals — on tlie earlier 
wliorls there are sharp, narrow, prominent, sliglitlj oblique, 
remote ribs ; these increase in number and diminish in distinct- 
ness, till on the last whorl they are very numerous, crowded, and 
insignificant: this arises from intermediate riblets, which are 
almost invisible on the earlier whorls, reaching on the last a , pro» 
minence equal to that of the others ; these are best seen in the 
sinus-area. Behind the lip is a strong and broad varix, scored 
with the riblets, and bevelled off to a thin prominent edge.. 
Spirals- — the whole surface is covered with fine sharp raised spirals, 
very often alternating with finer ones in the intervals ; they are 
separated by shallow square furrows of about the same breadth as 
the spirals ; at their intersections with the longitudinals they are 
slightly nodose: in the sinus-area there are only fine crowded 
spirals, whilst on the snout these are strong and remote. Oolour 
dead porcellaneous white, with a few faint ruddy-brown blotches 
near the top of the whorls and toward the outer lip. Spire high, 
conical, scalar. Apea^ small, sharp, conical, consisting of S-li 
ruddy rounded embryonic whorls, the sculpture of which is that 
of the typical Befrancia group, L e. the upper half of the whorls 
is scored longitudinally by very numerous minute, sharp, raised, 
curved bars, which split into two and cover the lower half of the 
whorls with exquisite little square-shaped reticulations formed 
by the crossing of the bars. Whorls 9-10 in all, of regular, but 
rather rapid increase : they are at first rather broad, but the 
penultimate is high and the last rather long and narrow ; they 
rise in steps one above another, being a little flattened above, are 
well rounded, and have a slight contraction into the lower suture ; 
the last is produced into a very lop-sided, long, and somewhat 
oblique , and obliquely truncated snout. . strongty^^ 

marked by the slight contraction of'' the whorl above, 'and'; a con- 
striction of the 'shoulder of the whorl below, ^ but 'is not ready 
■ deep,, for the. inferior whorl laps up on that above it.. ' Mbtcfli long, 
marrow, oblong, sharply pointed above, and' produced into 'an open 
„ . broadish spout-like canal .below.. Outer lip ; form'S' ' ,a' regular, ■ fiat 
curve' to ■ the' canal, where it 'is slightly concave and then straight:; 
'.'at '■'■its': junction with the body there is a 'Strongly 'marked"' little 
.,' '.rounded'' nick which 'cuts into the edge, hut is bor'dered ",by'a sinall 
';;'en'eirclin.g''p"adiyiiig hetweendt '.anddhc' body-whorl;' this" -nick,' '.is 
'..' ■'the'' generic ' .'sin'Us, 'and tho' .Bears of it are marked on all the wterls' ; 
'''''',the.'',,'.;extr'eme '''e'dge,of''.^^ lip is. thin; hnd sharp, but thereis a" 
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strongisli white porcellaneous pad a little way within ; this pad 
does not extend to the canal, the edge of which at the point is 
Yerj obliquely cut oif from right to left. Inner as mentioned 
there is a small pad above formed by an extension of the outer 
lip : this is continued across the body as a porcellaneous layer, 
thinning out and disappearing on the pillar, which is cat off in 
front with, a long obliquity, whose edge is rounded, biit hardly 
twisted. H. 0*8. B. 0*27. Penultimate whorl, height' O’lh. 
Mouth, height 0*42, breadth 0*1 3. 

This is a very beautiful species in form and in sculpture,. It 
may perhaps best be compared with JB, hjalina, Eeeye, or with 
Mcmgdia cyUndrim^ Eeeve, or M. gracilis^ Eeeve, or M.fmgilh^ 
Eeeve, but is not very much like any of them. Its apex distinctly 
connects it wntli the Defmncia group of which Daphiella (f. auc- 
torani neG Hinds) is a subdivision ; ■ and I have aceordiogly placed 
it here, though aware that it is not very like some of the species 
which have been thus named., 

62. PlEUEOTOMA (BAEHN'Enni.) Airni.COSSSA, n. sp. {alXadeis^ 
furrowed.) 

^3t. 188. September 10, 1874. ■ ' Lat. 9° 59^ S., long. 139° 42^ E. 
If. of Cape York, off the S.W. point of Papua. 28 fms. Mud. 

Shell. — High, narrow, fusiform, white ; the whorls are .convexly 
cylindrical; the spire high, narrow, subscalar, and conical; the 
body-whoii is long, narrow, and conical, with a small snout ; the 
lip has a thin crimped edge; the sinus is small, but very well 
defined at the extreme top of the long narrow mouth. Sculpture. 
Longitudinals — there are on each whorl many (27 on penulti- 
mate, about 40 on the last whorl) fine, rounded, curved threads, 
which correspond with the old lines of growth ; they are parted 
by minute furrows, which are rather narrower than the threads. 
/These longitudinals' '• extend to 'the base, but not to the snout. 
Spirals— the riblets are crossed by very similar spiral threads 
which form' minute knots at 'the cro'ssings, and these are parted 
by little furrows which are rather wider and less regular than the 
longitudinal ones,,: and hkve oecasionalij subsidiary ih'readlets in^ 
the middle : there are about 7 of these spirals on the penultimate 
"and about ,14 on the';' last’ whorI:'"''the ;smus-area has very '' faint 

/, Hinds', ,wHo4s tbe';anthor,,of,,tfaiS;' genus, (see Zool. ‘Sulpbur/'p. 25), puts' 
it after Conoplmira and before Mangelmy but gives no further indication of its 
family reiatioiis. Its connexion with is ^,'thertf ore 'with me ' more a 

hope than a conviction. 



MOLLUSCA OF THE ^ CHALLEXaEB ’ EXPEBITIOj^r. 4:73 

tlireadletSj ' about tliree in number, and the first regular spiral 
below these is stronger than all the rest, and forms a slight keel ; 
they cover the, w^hole snout. Colour white. Spire high, conical, 
subscalar. Apex small, sharp, consisting of three (probably, for 
the extreme tip is broken) embryonic whorls %vhich have the 
typical Befraucia-^&Aptme^ the upper third being straight barred 
and the lower two thirds reticulately barred; but the sculpture is 
very fine. Whorls about 8 in all, of regular but rapid increase; 
in form convexlj conical, slightly shouldered above: the last, 
which is narrow, is produced into a convexly conical base and a 
short oblique-ended snout. Suture is slightly impressed, and is 
somewhat strongly marked by the swelling of the whorl imme- 
diately below. Mouth narrowly oblong, bluntly pointed above, 
where it runs out into the small bub rather deeply impressed and 
rounded gutter of the sinus, and produced below into a broadish 
canal. Outer lip regularly curved, but at the canal fiattened ; 
the edge forms a regularly curved sweep, prominent in the middle, 
and retreating into the sinus and canal ; it is slightly contracted, 
sharp, crimped rather than toothed, thickened a little way within ; 
in the sinus it is blunted and rounded into a gutter; an exten- 
sion of the outer lip surrounds the sinus and forms a small pad 
between that and the body-wkorL ' Inmr lip : there is a very 
thin glaze on the body and pillar : the edge of the pillar in front 
has a very slight oblique bend, and is sharply rounded, but scarce 
twisted. H. O'Bl. B. 0*12. Penultimate whorl, height 0*07. 
Mouth, height 0*15,. breadth 0'05. 

This markedly belongs to the same group as the preceding^ It 
has the same Defrancia apex and much the same form as that, 
and is therefore comparable with the species there referred to ; 
but it is obviously very distinct from them all, 

' 63. Pleueotoka (Boesohia) ■CEBOFni.STA, n. sp, , (oipo^Xctfr- 
rdsf, waxen.)' 

,, St. 24 ''March'25, 1873, Lat. 18°'3Sh30'^ K, long. 65°5f30'^ 
of Culebra Island, St. Thomas, Banish W. Indies. 390 fms. 
'Coral-mud. 

ShelL — High, narrow, biconical, with a tali blunt spire, a 
slightly impressed suture, and a shortish base: the whorls are 
feebly ribbed', and 'very obsoletely spiralled.' Sculpture ; there are'' 
on the earlier whorls -about 12 ,.. on 'the last two whorls about 
14 elongated tubercles, which '■■.project bluntly and slightly above,' 
MHISf. JOUEl'.---'ZO''QnOOV,vV,On. a^^ 37 
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tlie middle of tlie wliorls^ and are obliquely and feebly produced 
to the inferior suture ; they are obsolete on tlie base : tbe sur- 
face is closely scratclied T'ith fine, somewliat unequal lines of 
growth. Spirals — there is a very slight pad which forms an infe- 
rior margin to the suture ; below this is a hardly concave furrow, 
on the lower side of which the whorls are angnlated by the 
projection of the tubercles : the lower part of the whorls is very 
obsoletely marked with broad flat spiral threads, which may be 
traced to the tip of the snout. Goloi^r pale waxy white, whence 
the name. Sjnre conical, with profile-lines interrupted by the 
prominenee of the keel, from which both above and below is a 
contTaetion into the suture. Aj>ea? consists of 2 tumid rounded 
whorls of nearly equal size, with a very slight suture. Whorls 
8 in all, of slow and regular increase ; the last is small, with a 
rounded conical base and a smallish snout: they are angularly 
convex, with a slight contraction into the suture, both at top and 
bottom of the whorls. Suture a little impressed, rather oblique. 

small and nari’ow, pear-shaped, scarcely angnlated above, 
and drawn out into a rather narrow canal in front. Outer Up 
regularly curved above, flat in front : the edge retires slightly 
below the suture, so as to form the deep rather narrow sinus, 
whose lower side is made by the very high and prominent 
shoulder, which advances very far forward, and still continues to 
do so though more slightly on to the edge b£ the canal, where it 
again retires to the left. Inner Up: there is a thin glaze on the body 
and pillar whose union is very slightly concave : the generic fold is 
a prominent, rounded, narrow thread which coils round the pillar 
about the middle and parallel to the suture : the front of tbe 
pillar is narrow, twisted, and oblique. H. 0'5. B. 0*2. Penul- 
timate whorl, height 0’08. Mouth, height 0'28, breadth 0'09. 

' : , It is ' interesting to^ add a.. new species, and that from the ‘ 
Ailaatic, to the few living' Pacific species' of this Tertiary fossil 
genus. The whole aspect of the shell is that of a Meurotoma of 
, the"' group. ■ 

'' ; Phbijeotom'A (Boesokia.) simoea, n. sp. ■ , 

'St. 122. : ' September 16,, 1873. ■ '.Lat. ^ long. 34° 50' W. 
Off 'Peimaiabuco. , ;'B50 

Shell— ."narrow, .hiconical," ' with a tall, blunt, scalar 
spire, and a , short' contracted . ' base '; whorlS' angnlated,' but hardly 
prominent above, tubereled but scarcely ribbed, obsoletely 
spiralled. Sculpture : there are in the middle of the whorls small 
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rounded tubercles, of wliicbi there are about 11 on the first ordi- 
nary and 16 on the last wborl ; on the earlier whorls they are 
feebly prolonged downwards as riblets, but become weaker on 
the last whorls. The whole surface is closely scratched with 
hair-like and somewhat irregular lines of growth. Spirals — an 
exceedingly slight pad forms a faint inferior margination to the 
suture: between this and the line of tubercles the profile is 
oblique and straight, not concaye : below the keel formed by the 
tubercles are a few very faint and sparse spiral threads. Oohur 
pale flinty, whence the name. Spire conical, with interru|)ted 
profile-lines. Apex consists of two glossy, tumid, rounded w'horls 
of nearly equal size, and with a very slight suture. Whorls 8 in 
all, of slow and regular increase.; they are shouldered above and 
almost cylindrical below the keel ; the last is small, contracts from 
the keel, and has a short, conical, hardly tumid base prolonged into 
a short small snout. Suture very slightly impressed, rather 
oblique. Mouth small, narrow, pear-shaped, angulated above, and 
drawn out into a short open canal in front. Outer Up steeply curved 
above, a little flatly prolonged forward ; its edge, which retreats 
at the canal, is prominently rounded in the middle, and forms 
a high shoulder above, between which and the body is the rather 
deep, narrow, rounded sinus. Inner Up x there is a thiniiish glaze 
on the body and pillar, whose union is very slightly concave ; at 
that point occurs the generic fold, which is somewhat remote 
within the mouth, and is a rather strong thread ; the front of the 
pillar is rather oblique, sharpish, and twisted. H. 0’4 jL B. 0’15. 
Penultimate whorl, height 0'06. Mouth, height 0'09, breadth 
0*07. , 

This species difl;ers from the preceding (which it very much 
resembles) in that the shell is smaller, the whorls more sharply 
keeled (the carination, too, higher), the contraction of their lower 
part less marked, the tubercles are rounder and tend less to be 
drawn out into riblets, the form of the shell is narrower, and 
the apex is, much smaller. . 


'm* 
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On tlie Genus I^Ioeamia, Schmidt, and on some other Sponges of 
" the Order Echiyokemata. Bj Sttjaet O. Bidlex, M.A., 
E.L.S. With Descriptions of two additional new Species 
of Dirrhopalim by Prof. P. Maexih BiTHCASf, M,B. Loud., 
E.E.S.j E.L.S., &c. 

[Bead June 2, 1881.] 

(Plates XXVIII. & XXIX) 

Part I. 

Introductory MemarTcs, mid lescriptiofis of Species o/’Dirrhopaluiii. 
By S. O. EiDiiEX. 

Although the genus Flocamia was only recognized as a distinct 
type in the year 1870^, it now proves to be one of the most 
widely distributed, as well as one of the most beautiful, of the 
now nnmeroiis genera of the interesting order to which it belongs. 
Hitherto only three species have been assigned to it, viz. : — 

Hocamia gymnazwsa, Schmidt, Spong. atl, Geb. p. 62, pi. iv. fig. 18. 
Cuba, 2/0 fathoms. 

Schmidt, l» c* p. 63, pi. iv. fig. 17* Florida, 195 fathoms, 
P. SoIIas, Ann. & Mag. N. H. (5) iv. p. 44, pi. vi. W. Africa, 

Lat. 15® S. Depth? 

, In the present paper I have described t a new species from 
Hew Zealand, and given annotations on others previoiisiy de- 
scribed under other generic names; the latter are known, one 
from Ireland, another from Ceylon, and another from Cape 
St. Tincent;' 

Ho species has been described from the Arctic regions ; but 
Ehrenberg (Zweite deiitsche Hordpolarfabrt, pL iv. fig. 8) figures 
from the sea in the neighbourhood of either Spitzbergen or East 
Greenland a cylindrical spicule, entirely spined, arcuateiy curved, 
slightly enlarged at the ends, which probably belongs to an un- 
known species allied to Birrhopalmn {Symeraphici) microcionides^ 
Carter, . Elirenberg names the BpiQvdQ AmpUdiscm 'mceps.^ 

The distribution of the genus is thus now seen to extend from 
the Equatorial Atlantic to the South Pacific Ocean, and into the 
Indian Ocean and North Atkntic. V 

* 0. Schmidt, Spong. atl. Geb. p.62.. '■ 

t The terminology here adopted is, in general, tlmt of Mr. Garter 

(Ann. & Mag. X H- (4) xvi. p. 1 &e.). Measurements of spicules, are tlie 
mwaye marimum measurements ; the given are the greatest diameters 

of the spictdes. 
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The Dame, under the form JPlooamium^ .was long ago applied 
to a genus of seaweeds by J. P. Lamouroux (‘ Besnine de Phyto- 
grapliie,’ vol. i. 1828, p. 38), and adopted by Kiltzing and subse- 
quent-writers. This genus has therefore precedence of 
and as a change is obviously necessary, I shall adopt throughout 
the rest of this paper the name Dlrrhopahm^^\ which Prof. P. 
M. Duncan has suggested for the genus distinguished by Schmidt. 

Two definitions have been given of the genus, the one by 
Schmidt (Z. c. s'iiprd% the other (ostensibly a definition of the new 
group to which he assigns it, but practically, as being the 
only genus included, a generic diagnosis) by Sollas (Ann. & 
Mag. [N'at. Hist. (5) iv. p. 47). Both need modification in the 
present state of our knowledge. Thus Schmidt, assuming, on 
insufficient grounds, that the second of his two species would 
prove to be upright and branched in the adult state, attributed 
this character to the genus, “ Sehwamme mit incrusti render Basis 
und darauf sich erhebeiidem astigem Geflecht,’’ which must give 
way, considering that no branching specimens of the species in 
question have yet been described. Sollas’s definition includes 
the same hitherto unjustified character. An examination or 
study of the descriptions of the different species now assigned to 
the genus shows that the diagnosis should stand at present : — 
EcMnbnematous Sponges. Growth incrusting or upright: 
in the formex by a basal lamina of a dumbbell- 

shaped spicule characteristic of the genus, from which spring tufts 
of acuate or slightly spinulate spicules radiating from axes formed 
by larger smooth acuates or subspinulates, which are enclosed 
by ceratinous or pseudo-ceratinous fibre ; when the growth is 
upright, the spicular tufts are set in whorls on fibres which are 
at right angles to the axis of the stem, branch, or frond, and 
which are similarly connected by horizontal fibres containing the 
dumbbell spicule. Plesh-spicules, if present, a tri cur vate (German 
*Bogen’) or equianchorate (‘ Haken ’), or both.” 

’With regard to the distinctness of the dumbbell form of 
spicule, which has justly 'been made ,a; prominent character of the 
genus, it must be" remembered; that it ^differs, but little in,; the ' 
principles of its construction from another type (the tihiella 
of ..Carter, , “ eylindrical”’ or,,'‘‘ subfusiformi-cylindrical*’ of Bower-., 
bank) occurring in several well-known sponges, as in the genus 

^ ih twice, and a club, alluding to the doubly claYate or dumbbell- 

shaped spicule. 
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AWhion, (xraj (^MalichotuMa Faitersoni^ nifricans, pulchella, 
Bowerbank, and Tedania^ Gray {T. nigrescens^ Muggiam^' 
digitata^ Sclimidt, &c.), Oribrella hosjgitalls^ Schmidt, and fore-' 
shadowed in the long cylindricals of Biihe?vteUt€s mercator, Sdt., 
and Fesmacidon eolumeUa^ Eowerbank, in which a magnifying- 
power of about 400 diameters reveals a slight inflation. , The 
“tibiella” also occurs in Hymeniacidon armatura^ BoAverhank, 
Ruherites Jiiliginosiis and in JEaUcJio/idna infreqiwns^ Carter, and 
Femmwidon dianm, emphysema, pJiysaj aneeps^ Schmidt. ■ As to , its 
relations to other linear spicules, see p. 485, where the systematic 
position of the genus is discussed. ■ 

The dnnibbeli spicule may, however, be distinguished from the 
^Hibielia'’’‘by its haA'ing the maximum length not exceeding 20 of 
its OAvn maximum diameters, and by its- being always arcuately 
curved. 

I propose ,t O', give notes .OB the .species to be assigned to the 
, genus, .adding, .in. the case of- tho'se.' which, are, now .assigned tout 
for the first time, the reasons which have led me to adopt this 
cour.se in their respective cases. ■ . Beginning with Schmidt’s own 
species, fho.s.e .on w.hich- the genus' aa^s-. based,.! find it necessary- 
’ to supplement his short- descriptions by' fuller details, talien from 
the microscopic preparations supplied by himself to the British 
Museum-. It -wiE be seen that the result of an examination of 
.these preparations, justifies, in part, Sollas’s supposition (xlnn. & 
Mag. M. H. (5) iY. p. 46) that Schmidt had perhaps overlooked the 
fiesh-spicules of his species. 

. 1-' .HiEBHOPAnnM pxMKAZOK. .■ (Plate XXIX. 'figs. 1, '2.) 
Plocamia gAuunazusa, Schmidt, Spong. ail. G-eh. p. 62, pi. iv. fig. 17. 

To, ' the' .details-, given ■ by. Schmidt. {L c.) should, .'he .-added the 
'following -;. 

.'Bases of .echinating-' und m-ain-fihre .spicules.- connected., by 
yellow ceratinous (?) *- iiiateriaL Xo 's'pinulate spicules' as -stat-ed 
by Schmidt- - . ■ 

Shdeton-BpieuleB of three kinds-: — (1)- Long, 'slender, smooth, 
slightly cunmd acuate,. tap'ering-'from, 'the , base - to - the '-.sharp 
point; size 2*13 to .2-48 .-by .''■*'044;3',4-millim..- ■ (2) Stout, smooth 
aeuate, tapering to a sharp p'oint fro'm ; within .quarter of 'its ' length 
from the base, and slightly tapering .toi.-.'the base from ; the, same 

* As the ^ide appears to have' a tale cover,. the .-test ' of .polarization (see 
p. 481 ad bit and note) is inapplicable here.,":"' ''. \ '■ 
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point; bent, but not so sbarplj as in Scbmidt’s figure 171 j; size 
0*99 ' by '06334 miliiin. (3) Dumbbell or doubie-Iieaded, curved, 
eylindrical spicule ; size *479 by ’06334 milliui. 

Mes}i-s])ieiLles of two kinds : — (1) Tricurvate aeerate, bow- 
sbaped, tapering gradually from centre to sharp points; size 
*082 by *003167 millim. (2) Equiauchorate, bipaimate, the palms 
with squarely truncate proximal margins, shaft almost straight ; 
length about *019 millim. 

2. DiBEHOPALUM ? CILOPETAEIUM. 

Plocaxiiia clopetaria, Schmidt^ l. c, p. 63, pi. iv. fig. 18. 

Consisting of a basal lamina, in which the dumbbell spicules 
and a peculiar pegtop-like form (4) are united by eeratinous 
material (polarizing light) and sarcode, and of spienlar tufts 
rising from this lamina, and consisting each of a very large 
basally-spined acuate (1) surrounded by a considerable number 
of small spicules (2) of a similar kind ; the bases of the spicules 
in the tuft are united by eeratinous material. 

It is possible that the points of the peculiar form (4) feebly 
echinate the basal lamina. In any case they cannot be varieties 
of the dumbbell spicule, as stated by Schmidt (Z. c,), for no 
transition forms occur in the same preparation, and their inde- 
pendent existence in the fossil state is undoubted (see p. 486). 

Bhehton-spimles oi four forms :—(l) Large, curved acuate, 
the base finely tuherculate ; length (none were found entire) pro- 
bably about 1*8 millim., thickness ;057 millim. (2) Small, 
straight acuate, basally spined, slightly constricted just above 
base ; size *29 by *01108 millim. (3) Dumbbell spicule, curved so 
as to form about a third part of a circle, coarsely tuherculate in 
approximately verticiUate whorls on shaft, evenly so over the ends ; 
both ends and centre of shaft inflated to the same diameter ; size 
"152 millim, long, inflated ends and centre *05067 millim, thick. 
(4) , Short, rapidly ' tapering ■ acuate ■(“' pegtop .’’-shape d'' apicuie), ■ 
coarsely tuherculate ; one sixth of the apical end is almost smooth, 
becomes more rapidly' narrow than the ■■ rest, and is traversed, to ■■ 
its extremity by the central canal; 'size ,"1647 by *076 millim. 

WleBli-spimles.^l^'onQ '’W&se found'-after' careful search in the 
mouiiting (whieh, however, is small) in the Museum collection, 
'unless'' tfieurvates, 'are' represented,,,by -a sm,gle. specimen of a fine 
barely tricurvate aeerate ; size *108 by ‘003167 millim. 

Obs. If the flesh-spicules should really be wanting, this species 
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sboiiM perliapSj looking to the peculiarity and antiquity of its 
ekaracteristic spicule (4), be made the type of a distinct genus. 
I sliall, for the present, allude to forms wMcli resemble it m 
belonging to tlie elopetarium section” of the germ^ I)irrliopalmn. 

8. Dibehopauum peekum. 

' Piocamk plena, Sollas^ Ann, Mag, N. H, (5) iv. p. 44, pis. vi. & vii. 

A. member of the typical section of the genus, i. e. of that part 
winch is represented by D. gymnazon^ for it has' a smooth- 
shafted dumbbell spicule coexisting with equianchorate and tri- 
currate flesh-spicules. The short-spine d acuate (plate vi. fig. 5, 
with the coarse and backwardly-directed spines of its shaft 
and the somewhat tubercular spines of its base, may perhaps 
represent the pegtop-like form of D, elopetariumy and thus the 
species may form one link in the chain, if it ever existed, between 
that species and D, gymmzon. This may well be, for if D. do- 
petarium is ultimately found, like D, gymnazon^ to have the flesh- 
spicules, the only important points then separating it from D,plenwn 
would be the tuberculation of the shaft of the dumbbell spicule, 
the tttberculate character of the short-spined acerate, and possibly 
(and, if so, most important of all) the non-echinating position of 
this spicule, ’which is distinctly an echinating form in D.pl&nwn, 

The arrangement of the skeleton of D, plemm is also typically 
Dirrhopaline, showing a vertical or primary fibre echinated by an 
acuate and subspinulate spicule, and a horizontal or secondary 
fibre or tract containing the dumbbell form. The yellow colour 
ascribed to the sarcode, and the firm consistency of the skeleton, 
appear to me to indicate that there is a decided admixture of a 
ceratinous element, or of some analogous substance, in it, in 
spite of Mr. Sollas’s conclusions deriyed from fects of some 
importance. ' ‘Whatever,; however, ' may ' bo : , the , case ^ with^ thiS' 
species, it certainly seems to occur in an undoubted Dirrlio^' 
palum, viz, D, manaareme^ CsiTter, which I have examined, where 
its prominence is the most striking point about the fibre of the 
stem, when freshly mounted in balsam or when treated with strong 
alcohol, I am inclined to think that some forms of ceratinous 
material have a refractive index so near that of Canada balsam 
as to be hardly distinguishable when mounted in that medium. 
In opposition to this view, however, Sollas’s experiments with 
glycerine jelly still remain. The firmness of union of the various 
spicules in this Echinonematous genus seems to demand some 
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more powerful uniting agent than mere sarcode : such a material 
is sometimes to he distiaetlj seen, and when it is found to polarize 
light may perhaps be still held to be keratose ; where it does not, 
it may be termed pseudoJceratose The tough, dark, keratose-like 
substance of the stem of D. manaareme exhibits decided polarizing 
effects, but the similar matter in JD. novizelanicmn does not. 

The following must be added to the genus : — 

4. PiERHOPALTTM COEIACETJM. (Plate XXIX. figs. 3-7.) 

Isodictya coriacea, Bowerhanh, Mon, Brit. Spong. iii. p. 228, pL Ixxvi. 

4s. 7-12. 

It was obtained in Strangford Longb, Ireland. The original 
description is misleading, so I give the following supplementary 
account of the structure, made from Dr. Bowerbank’s owm, pre- 
parations. 

Bheleton . — Primary lines composed of (1) long, smooth acuate 
and (2) shorter spined acuates, the latter chiefly echinating the 
fibre by the lateral outward projection of their points at a very 
acute angle to it. Secondary lines, one spicule in length, com- 
posed of from one to three dumbbell-shaped spicules (3) at 
right angles to the primaries. Dermal mr code granular, very 
dark; subjacent sarcode dark; a yellowish material unites the 
primary and secondary lines, but it does not polarize light. 

Bheleton-s^iculeB of three kinds : — (1) Large smooth acuates, 
slightly inflated, constricted above base, thickest immediately 
above this constriction ; size variable, viz. 'Zlf to *4434 by ‘01268 
to ;014 millim. (2) Smaller acuates thickly spined at base, very 
sparsely over tke whole of the shaft ; size T58 by *0079 miilim. 
(3) Cylindrical dumbbell- shaped spicule ; ends slightly inflated 
and well spined; the shaft less strongly spined (a converse im- 
pression is conveyed by fig. 12 of Mon. Brit. Spong. iii. pi. Ixxiv.); 
size *117 by, ;0079 millim. ■ 

.'Mesli-s^ieules of two kinds :—(l) Tricurvate acerate, much 
more slender in proportion to its length than as given in Dr. 
'Bowerbank’s figure, (1. e. fig. 9), and 'the ends carry a few 'minute 

I have experimented with tb& polariscope in order to discover, if possible, 
some real difference in optical properties between ordinary sarcode m.d kef atom' 
in the living matter of Sponges. The results are remarkable : thus the homy 
matter, moixnted in balsam, of Tiiba (a Ohalinid), of BMsockaUna oleracea, 
Hireinia lingua, and Eu&pongia virgultosa polarizes light, while that of Chalina 
jinitima does not ; the sarcode was never found to polarize. Quetett (" Practical 
Treatise on the use of the Microscope/ edit. i. p, 448) ranks sponge-fibre with 
hoof, horn, and other ceratinous bodies as having this property of polarizing light. 
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spines; size •1.9- bj -008167 millim. (2) Equianeliorate ; it has 
a web eoiineeting the two lateral teeth all but the points ; it 
thus approaches the form called “ naTicuiar ” by Mr. Carter ; it 
measures *0158 niillim. in length. Considerable numbers, grouped 
and single, occur in the mounted specimen of the dermis. 

5. BiERHOPALUM MICEOCION'IDES, 

Hymeraphia microcionides. Carter^ Ann. <§* Mag. N. S. (4) xviii. 

p. 390. , 

I am indebted to Mr. Carter himself for pointing out the re- 
semblance wliieli this species bears to the genus Dirrhojpalmn, 
Its description, together wdtli sketches which Mr. Carter has 
kindly furnished me, show that its structure is essentially the same 
as that of the other incrusting species which I have referred to 
the genus. A basal lamina contains the (1) doubly-headed cylin- 
drical-spined spicules lying horizontally, also the equianchorate 
flesli-spicule ; from the lamina project upwards (2) the long, 
smooth, and (8) the small, spined, and basally contracted acuate 
side by side. It does not appear that the smaller spined acuates 
are grouped in whorls round the larger ones, as in B. do^etarmn. 
The colour is given as yellow, possibly owing to the presence of 
a ceratinous uniting snhstance, as in other JDirrlwpala. The ends 
of the cylindrical spicule are slightly inflated, as I learn from 
Mr, Carter, and, as stated in liis description, are more abun- 
dantly spined than the shaft. The locality is near Cape St. ¥in- 
cent, the depth 874 fathoms. It belongs to the gymnazom section 
of the genus, but differs from the typical species, as at present 
known, in the absence of a tricurvate flesh-spieule. 

' 6. BmEHOPALUM MAHAAEEKSE.. ' 

Dictyocylmdnis manaarensis, QaTUT^ Am. ^Mag. W, M. (5) ?i. p. 37., 

. pL iv. fig. 1- '■ 

' Mr. ■ Carter has given me all .-the; help which he possibly eoiild'^ 
with'.regard' to its ’characters.' - An .examination .of' mounted 
sections : and fragments, of 'a 'portion, of the. stem .of^ the type,, 
■specimen, '■■'(for, ,, which , I 'am ’ indebted : tO' , ■,Mr. Higgin, ^ of. . the,' 
Ijfrerpool"' Museum.) ■■ sho,ws .-that, as ' I .' had been, led . to, , suspect, ■ 
the'strueture. is essentially Dirrh.opaline. , , ■ ■ 

' , ' In ■ the' " ''verj; 'horny .primary fibre- (probably 
less horny in' the branches), runniag-towards' tbe^^aurface, contains 
from one to three series ef ''stout' acuates '(1), the, points of the 
outermost of which project through the dermis, and it is sparingly 
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ecliiiiated bj small acuates. A liornj secondary fibre, at approsi- 
niatelj right angles to them, connects tlie primary fibres and con- 
tains tlie dumbbells, wbicb also occur s])aringly in the primaries. 

The dermal sheleton is formed of a reticulation of tlie dumb- 
bell spicules lying generally in twos side by side,malving angular 
mesbes, their ends united by dark material polarizing light. 

Of the sJselet on-spicules : — (1) the smooth main acuate tapers 
slightly to its base, but otherwise agrees with Mr. Carter’s descrip- 
tion ; size *475 by ‘0206 millim. (2) Short echinating acuate, 
smooth; is bent abruptly, like a 'scimitar, at about one third of 
its length from the sharp point ; size *114 by *095 millim. (3) Eine 
acuate, smooth, slightly inflated basaliy, scattered oxer fibres and 
in dermis, probably young form of (1) ; size about *3167 by 
•006334 millim. (4) Dumbbell, with smooth curved shaft and 
distinct heads, very minutely microtubereulate rather than micro- 
spined (spines made too evident in Mr, Carter’s figure for the 
scale on which it is drawn); heads of same diameter as middle 
of shaft ; size *234 by *019 millim. 

Flesli-spicides , — (1) Trieurvate, as given by Mr. Carter; size 
*07 by *0025 millim. (2) Equianch orate, navicular ; shaft nearly 
straight ; proximal edges of palms slightly bidentate; length 
*019,millim. 

Ols. I had occasion to examine the specimen to settle a doubt as 
to the identity of the species with D. sp. n, 

and so think it worth while giving these measurements and notes, 
which supplement and slightly correct Mr. Carter’s careful de- 
scription. It differs essentially from D, mmzelanieum m th& 
smoother and more finished condition of the dumbbelT spicule, 
in the proportions and shape of the smaEer acuate, and in differ- 
ences in the measurements of most of the spicules. On the 
whole, in spite of its locality (G-ulf of Maiiaar, Ceylon), it is not 
far removed in structure from' the Eioridan species ■!>, f^mnazon. 

■ 7. Dieehopauum hotizeu anicum, sp. n. (PI. XXIX. figs, 8-16, ) 
; Branching cylindrical stems, of 'constant, diameter, viz., about 
;3' millim,, ■.'having,, a .‘delicate ■linear,: . fucus for^ their' axis'; ,,the' 
branches ■sometimes anastomose. Apparently' no rooting „ha.se ; 
all extremities, both upper and lower, consisting of rounded points. 
Surface velvety, set with very slightly projecting ends of spicules. 
Texture elastic, slightly compressible. Colour in spirit dull 
^uiidier-'browm';'^;:'',:!; ' "■.■.I/'"/!' 

Vents, Xone apparent. 
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Main sl'eiefo?i. — Spiciilo -fibres containing a large proportion of 
pseiido-keratose ; the primarj fibres at right angles to surfaces^ 
containing a single row of large, smooth acuate spicules (1), sur™ 
rouiicled irregularly by two or three rows of shorter acuates 
(2), slightly spined basally, whose points project to the sides ; a 
distinct margin of ceratinous material lies outside most of the 
spicules. The secondary fibres are numerous, irregular, formed 
of pseiido-ceratinoas material, surrounding and showing distinct 
margins outside the dumbbell spicules (3), which occur, one or 
two together, in each fibre ; secondary fibres about one spicule in 
length. Fine spinulate or supra-basally spinulate spicules (4) 
(probably young forms) scattered over primary fibres. 

Der7nal sheleton indefinite; consists of a reticulation of the 
dumbbell spicule, with the spinulates (4*) scattered through it, 
perforated at intervals by the terminal long acuates (1) of the 
primary, fibres. 

material dense, pale amber-yellow. 

'■'Barcoie very slightly granular, of almost the same colour. 
\ShGleton-8picules,--(X)B>iiOTLg^ smooth, slightly curved acuate, 
tapermg to rounded base from a point at about 3 diameters from 
it and to sharp point from same place ; size *5 by ’025. (2) Smaller 
acuate, slightly curved, slightly constricted immediately above 
and very slightly mierospined upon the base, and tapering to sharp 
point from just above the constriction ; size ’2724 by *0174. 
(3) Dumbbell spicules ; shaft decidedly curved, and generally 
very sparsely mierospined; ends well spined, separated from 
shaft by slight constriction ; of about same diameter as middle of 
shaft ; size T77 by '0158 miliim. 

.^hsh-spicules, — -(4) Dong, straight, spinulate spicules, or with 
head just above base : various in size, viz. *19 by *0021 to *36 by 
'\>00475 'miiHm.> Probably young forms of skeleton-spicules, , (^) 
Fine, decidedly tricurvate. acuate, bow-shaped, tapering to fine 
points from .middle, smooth;-; -.size: -‘OfiSB-li by/0021. ' '(6); 
anchorates, bipalmate, navicular ; shaft almost straight; length 
*019 miilim. ' ■ 

Sah, Bay of Islands, north-eastern extremity of Hew, Zealand 
(Antarctic Expedition).,;' ■ Depth ? 

^samined in spirit and 'mounted, in balsam: from spirit. 

"One ,' chief 'mass, 48' miliim. .long, with abont '-eight' branches 
-, g'iven off at sharp '.'angles; from .the, single stem, and three 6i\four 
fragments of similar character, all more or less growing over the 
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fucus above mentioned, occur in the Museum collection. It is 
donbfcfiil wbetlier they were naturally upright in growth, and 
whether they ever were rooted. The nearest described ally is 
apparently D. gyonmzon^ hut the generally smaller size of the 
spicules distinguishes it ; it is also near D. mcmaare^ise from 
Ceylon (iJ. 

Systematic g)osition o/TliiThopaliim. 

Prof. Sollas has already made the genus the type and sole occu- 
pant of a new “ group ” named PlocamianiHxY. I am inclined 
to think that in so doing he has exaggerated the distinctness of 
the genus, and that ClatJirza, Schmidt (as based on O, coralloides, 
Schmidt, <&c.), might with advantage be included in the group. 
The spiculation of the type species of that genus, as shown hy the 
mounting in the British Museum, much resembles that of Birrho- 
^alwn^ consisting of a short cylindrical, two sizes of acuates (one 
of which is contracted at the base), a fine spinulate, and a navi- 
cular equianchorate ; it has a well-marked horny fibre of distinctly 
echinonematous structure. . More I cannot add from Schmidt’ s 
description ; but in support of my view I would bring forward 
Glathria rectanyulosa, Schmidt, and the species which, in my 
view, should be termed Olathria Beani, viz. Isodietya Beam% 
Bowerbahk, Mon. Brit. Spong. ii, p. 334, iii. pL Iviii. figs. 1-0.“ 

Clctthria o^ectanyulo8ah.m small acuate spicules tapering to their 
base, smooth eylindrieals, aubspxnulate acuates, delicate eqiii- 
anchorates and tricurvates. 

The British O. Bemi% Bo werbank, agrees in the most extra- 
ordinary manner witli Birrho^palum coHmeum in the structure of 
its skeleton, and also in almost every particular of the forms and 
distribution of its spicules. It has a primary fibre composed of 
(1) large smooth acuate, surrounded by a group of (2) smaEer 
ones, which are basally constricted ; and a secondary fibre com- 
posed of (3) short, thick, entirely spined acuates, basally inflated, 
of almost the same diameter from the base to within a diameter 
of the point which abruptly terminates it. There are also a fin© 
tricnrvate and an equianchorate fiesh-spiciile. The spined acuate 
or spinulate (3) differs from the correspondingly placed dumbbell 
form of X). by the addition of 2 , ^omi to one end, and by 

the absence, as a rule, of a well-marked head or swelling at the 
distal end ; this end, however, is frequently marked off from the 
rest of the shaft by a slight neck, as if to form an incipient head. 
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and the point is , sometimes so reduced in dimensions as to suggest 
that it might he readily lost altogether ; in one instance ' it was 
found replaced by a blunted, but almost smooth extremity ; thus 
the only serious difference between these species lies in the 
character of the pointed end of this spicule.' It seems to me that 
we^huxe here the' very point of transition from Ohtlirm to Dir- 
rltojmhm^ and for these reasons I belieye in a close affinity between 
the two genera. And this fact is the more interesting, as Prof. 
Schmidt has called attention to the British Sponge-fauna,, as coii“ 
sisting of an aggregation of indistinctly differentiated forms. 

Sollas (Ann. & Mag. N". H. (5) iv. p. 49) found gradations be- 
tween the dumbbell spicule of D, plenum and the spined andbasally 
inflated aeuate of the skeleton. May his transitional forms not 
show rather that the dumbbell spicule of the secondary fibre was 
originally, like that of D. Deani, a spined sp,mulate or aeuate, 
which is now only represented by these occasional reyersions to 
the primitiye type F„ 

DIrrhopalum in the Fossil State. 

This fact appears to be indicated with some probability by the 
figure given by Mr. Carter (Ann. & Mag. JST. H. (4) vii. p. 133, 
pi. is. fig. 50) of a spicule from the Upper Greensand of Halclon 
Hill, near Exeter, w’bich corresponds in size to the average dimen- 
sions of the dumbbell spicules of Dirrlioj^alim. It has a smooth 
shaft, and smooth large extremities sharply distinguished from 
the shaft. 

Prof. Sollas (oj?, (5) vi. p. 392, pi. xx. fig. 46) figures and 

describes, ' as-the basis 'of a' provisional 'new genus, and' species 
called ' Mhofalomiti>s tuhermlatus, , large subconical : spicule 
/rounded at "each end,, , and .'covered' with .stout tubercles, just, such 
a.s those of. the 'two' distinctive 'spicules of Schmidt'. 

ItS". size, ' hoyrever, is'. '95 , by *24 millim,. It may, perhaps represent 
an ancient divergence '.from .the spined aeuate form in. the directio.ii. 
of a simple cylinder.;,,. 

A. K. Zittel, in. his, .'memoir "on" the gonm' CmloptycJmm {AMx. ^ 
math.-phys. Kl. , bayer. ; .Akad. Wiss,.' ..xii. ' pt. ' iii. p. 1),"; figures', 
among a large number of spicules' obtained; from 'fossil ' Sponges 
■ of that, genus, som.e (viz., pi. iv. '.'..figs'. '20, 51, 65)' which seem,, likely 
to have belonged," to speems" ' ,o£ Dirrhopalum o^ t\xB ':clopetarmm 
section; they belong.' to,.. "the, 'Upper Gbalk. ', His,,fi':g'..'.17,'; a. verj' 
remarkable form, with slight ''sm,ooth, sbaft ,, and 'large"', "Strongly 
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spilled endS; miglit liare been taken for an extreme form of diiinb- 
bell spicule but for Carter’s observations, described and supported 
bv Sollas (Ann. & Mag. 1^. H. (5) vi. p. 394), wliicb tend to show 
it to be merely a foraminifer-cast. 

Eiirtber, Mr. G-. J. Hinde, in bis inaugural dissertation en- 
titled ‘'I'ossil Sponge-Spicules from tke Upper Chalk’ (Mniiieli, 
1880), figures at pL i. figs. 19, 20, two spicules of about tlie 
same coiitonr as the “pegtop” form of D. alopetarkm^ but 
without tubercles, and of about three times the size of that 
spicule. The tubercles may have been lost by absorption, for 
the central canals are greatly enlarged. Fig. 22 of his paper 
represents a similar but slightly smaller spicule, provided, how- 
ever, with tubercles tending, as in -D. clopetarmm^ to disappear 
towards the point, which is broken off. Mr. Hinde refers to H. 
{Floe amid) gymnazon and clopetarium among other Sponges in 
connexion with some accompanying large acnates (p. 21, pL i. 
figs. 10-15); but they can have, taken alone, no necessary con- 
nexion with those species, although occurring in conj unction 
with the conical types above mentioned, they seem to show very 
conclusively the existence of a Birrliopalmi of the chpetarkm 
section in the seas of the Chalk period. 

A. Eutot (Annales Soc. Malac. Belg. ix. pi. iii-.), at fig, 7 figures 
a dumbbell spicule, at fig. 6 an elongated smooth pegtop form, 
and at fig. 39 a a cylindrical, from the “ Gtr^s ” of the lower and 
middle Brussels strata (Eocene). 

W e have, then, for the distribution of the genus in time as 
at' present known : — 
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Part II, es 

Descriptions of two additional new Species ^Birrliopalam. 

Bj Prof. P. Martin Duncan. 

During an examination of some debris wbicb bad been brouglifc 
up bj 'tlie dredge ' and ■ tangles from the' ISTorfch Atlantic bj 
H.M.S. ' Porcupine/ and from off the south-west coast of Spain 
in association with corals, I found an Dcliinus-%fLiie^ and also a 
darkly stained ealice of a coral. Both were more or less covered 
with bristly sponges of an incrusting habit, and with Ter j remark- 
ably shaped, bent, cylindrical, terminally-inflated spicula forming 
the basis. A careful examination prored that they must be 
associated with Oscar Schmidt’s genus Floea7nia. 

Phe first species to be described came up with a mass of the 
coral AmpMlielia ramea, Sars, from the Ghbl^erina-^ooze in deep 
water from the Korth Atlantic ; it covered an Dehmus-spine. 

The spine (PL XXIX. fig. 18), about two thirds of an inch 
in length, has been fractured ; but what remains is covered with 
a very delicate incrustation of a very spiculiferous siliceous 
sponge. This is silvery white in colour, and shows neither 
oscules nor pores; but a considerable number of regular minute 
elevations are visible, out of the centre of each of which projects 
a large glassy spiculum. A low magnifying-power shows that the 
elevations are produced by whorls of spicula which radiate nearly 
at right angles from one spot around' each, large glassy spicule. 
The blunt ends of the radiating spicula are towards and in con- 
tact with the axial spicule ; and their sharp terminations describe 
a circle, the periphery of which touches those of the neighbour- 
ing whorls around other large spicula. 

The w'horls have the spicula close together near the great or 
axial spicula, but they permit the sharp distal ends to be slightly 
separated. A sarcode fills up "'and covers 'ail (PL, XXIX.' 
figs. 18 V 

Underneath this layer of wborled spicula there is a close 
!ayer;of„: curved, cylindrical,’ globose-headed, 'entirely-spined spi-' 
eula, wMch'Te'sts on.'the''' Jfe7w;z-M5-sp'ine. : The large glas.sy axial 
'apicula' /start' from: this layer and' project at. right: angles ■ to -it 

(pLXXixyfig. 30).' '7: 

There are several kinds of spicula, which may be considered 
under the heads of those , of the outer' skeleton, the ’hody,,^ and the' ., 
derm. ■ ■ ■ 
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Older Skeleton. — Large and smaller atteiinato-acuates basally 
spilled. 

Subfnsiform aeiiates witli ovoid basal iniations, minutely spi- 
siulate. 

Bod^. — Curved, cylindrico-globose-beaded, entirely-spined 
spicula. 

Berm. — Gjlindiical, cylindrical laterally spined, linear cyliri” 
drical minute, and minute fusiform, spicula. , 

One large bihaiiiate spiculum is amongst a whorl of spicula ; 
but as it is in company with a eoccolith, it is probably a foreign 
body. 

Beseription of the Spicula. — The large skeleton-spicuia, axial 
to the whorls, few in number, protrude at right angles to the 
mass of the sponge and extend beyond any of the others, forming 
a regular series of nearly equidistant sharp projections, glassy in 
appearance. They are slightly bent, and gradually taper from 
their rounded base (which is placed amongst the cylindrical 
curved and bossed spicula of the body) to their apex (which be- 
comes sharp rather suddenly). The rounded head is minutely 
and scantily spinulate and is about inch in diameter, and 
the whole spicule is inch long (PL XXIX. figs. 28 & 30). 
Sometimes very minute spinuies exist for some distance up the 
spicule, which, moreover, has a minute axial canal. Some others 
(attenuato-acuates), smaller than these, but having the same 
shape and direction, exist, and they are evidently correspondingly 
immature spicula. 

The whorled spicula (PI. XXIX. figs. 24-27) are very slender, 
straight, and have a basal inflation of the ovispinulate type. 
This oviform enlargement is excessively minutely spinulate, 
and joins the shaft at a constricted neck. The shaft is fusi- 
form, but the swelling is in the basal third of the spicule; thence 
the spicule becomes slenderer, and ends rather suddenly by be- 
coming sharp-pointed. In some instances there are a few very 
minute point-like spines on the shaft near the neck. Some 
basal inflations are very ovoid, others are more globular; but in 
every instanee the external or terminal portion is narrower than 
that just within and nearer the neck. The usual length of these 
spicula is , inch, and the breadth tijVo' swelling 

of. the,, shaft,, and; the/ constrieted neck 'and,' small-spined, ovoid 
base are very distinctive. They are very numerous^ and are 
placed in one or two whorled layers ; the bases are towards to 

LINK. JOUEN. — ZOOLOGY, VOL. XV. ' '' , ■ 38 ' ,- 



4§0 , PEOF. E. M. DE2TCA1!^ OF- THE OEFTJS HIEEHOPALIJM, 

great attenixato-acHates, and tlie shafts radiate at - nearly right 
angles. Tlie oviform bases are in contact at their ' sides' with their 
fellows, and at their ends with the great spine, which they snr- 
round (PL XXIX. fig. 30). The axial canal is not to be seen. 

, Tlie body-spicnla in contact with the spine o£ the UcMnm 
are short, curved, cylindrical, having globose or subhemispherical 
ends, slightly constricted where they join the body of the spicule* 
They are entirely bluntly spined. The spinulation is small and 
close on the rounded ends ; but there is less of it on the constricted 
necks, and it is wider apart, stouter, and longer on the body. 
The boss“shaped ends are wider than the body (PL XXIX. fig. 19). 
Usually a large axial canal is visible in these spicula, and it 
extends far into the heads of the elongated curved dumb-bells. 
These spicula form one or two layers, one above the other ; they 
are placed close together, without order as regards their direc- 
tion but there is some diversity in their size and shape, owing 
mainly to age. 

A typical spiculum of this kind has a perfectly cylindrical body? 
not more swollen out in any part than elsewhere ; the cylinder, 
slightly bent, is narrower than the terminal bosses, and is more 
than double the length of one of them. 

The blunt spinulation surrounding the whole surface is irre» 
gular, distant, and the tops of the projections, which difier in 
length, are blunt. 

Faneties ,' — Spicula of the same length as the type, but having 
the boss more spherical and the constriction of the neck more 
decided, the spinules being scanty on the neck and larger than 
usual on the body, Spicula with one boss perfect and the other 
'less-: 'SO or 'smaller. / , „ 

In all, the spinulation of the boss-like ends is minute and in 
a series of concentric circles ; but there is no order in that of the 
curved stems, .'.where 'it, is larger. ■ 

The diameter of these body-spicula is inch, and the length 
:-gr|^...inch.. . . 

The sarcode covered the radiating whorled spicula and the 
spaces between them; it closed in the spaces or interstices 
between the numerous whorls, and it extended further out, to 
the tops of the long skeletal spicula. The spicula of the derm 
are few in number ; and some are apparently quite superficial. 
Three kinds are to be noticed;; but one appears to be a young 
form. One is a minute cylindrical rod; another is of the same 
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diameter, but is four or five lines longer (PL XXIX. fig. 29). 
The third kind is a very minute fusiform spicule, sharper at one 
end than at the other. 

Amongst the whorls of spicula are some differing in shape and 
dimensions from the xnajoidty. They are placed between the 
radiating skeletal elements, and are free in the sarcode which 
unites the whole. They are much shorter and slenderer than the 
others, and are cylindrical and very slightly curved at one end. 
Some of them are about one third the diameter of the wliorled 
spicula, and others are less than one sixth, appearing to be almost 
linear under a quarter-of-an-inch object-glass (PL XXIX. figs. 
22, 23). Larger than these, hut still not equalling in breadth 
the common whorled spicula, are some cylindrical spicules with 
slightly bent ends, the shaft being very sparingly and minutely 
spinulate, but not the end (PL XXIX. fig. 21). Larger cylin- 
drical spicula are rare ; they are straight, and minutely and 
sparsely spined, and only on the stem ; their diameter is greater 
than that of the whorled series, and is about equal to that of the 
curved cylindrical body-spicula (PL XXIX. fig. 20). 

The second species was found on the septum of a dead manga- 
nese-covered coral, dredged up from 1095 fathoms, the locality 
being off the coast of Spain, No. 17 dredging, N. lat. 39® 30',. 
W. long. 9° 39'. 

The sponge covers a large septum, is of a dirty-white colour,, 
and is hirsute, with separate long acuates, which arise as it 
were out of a stubble of smaller spicula, grouped so as te 
radiate upwards and outwards, from near the base of the long 
spicula. Each long spiculum has thus a group of shorter ones 
around it, assuming the direction just mentioned. On separa- 
ting these structural elements foom the coral, a layer of large, 
curved, or bent, or nearly straight, cylindrical spicula, with one 
well- developed glob ose head at least, becomes visible ; they rest 
on a membranous-looking derm, which is closely applied to the 
dark-coloured coral-surface. No oseules or pores can be distin- 
guished, and there is no keratose fibre. 

The curved body-spicula (PL XXIX. fig. 84) are large, and often 
inch in length ; they are, in some instances, symmetrically 
curved, and have a rounded globose termination at either end, 
which is joined to the body by a very slight constriction. There 
is a small and close spinulation on the ends, and a larger and 
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scantier on the hoclj. A second form of body-spicnle has a less 
decided curvature and but one globose end^ the other being a 
mere rounding of the cylindrical body. The spinulation resembles 
that of the first type (PL XXIX. fig. 35). A third is longer than 
the others, is bent more or less lilie a boomerang, has a globose 
process at one end, and a narrow, cylindrical, and rounded ter- 
mination' at the other (PL XXIX. fig. 36). The spinulation is 
scanty on tlie body. There are intermediate shapes, and on some 
there is a large spinule, in particular, on the cylindrical body (PL 
XXIX. fig. 37). These spicula are placed without order on the 
surface of the coral in one layer, and are not very close. Length 
g-oir TW inch, thickness inch. 

The long acuates, straight or sometimes slightly bent, project 
well beyond the other spicula, and were covered with sarcode. 
Their bases, rounded off and very minutely spiniilate, are as thick 
as one of the curved spicula just noticed ; they slope gradually 
to a sharp point, and their axial canal is very manifest near the 
base (PL XXIX. figs. 32, 33). The radiating spicula are very 
mimerous and are arranged in bundles, the faintly enormispinu- 
late heads of the spicula being close together and surrounding 
the stout long and large acuates. The shafts of the spicula are 
slightly swollen in the first third, so that they are more or less 
fusiform, and the point suddenly becomes sharp, like a straight 
sword. The shafts project upwards and slightly outwards, and 
their points form a circle around the acuate spicule and tolerably 
close to it (PL XXIX. fig. 31). The heads of the spicula (lengtli 
xiw are remaTkable in shape j there is a cylindrical 
swelling W'ith a short neck, and then there is a projecting end, 
which is longer than broad, cylindrical, and rounded. An exces- 
isively delicate and scanty spinulation is seen on ' the cylindrical 
part and also, on ' the ■, rounded end. (PL XXIX, fig. ; 39) There 
'are no other.^ spicula. ■, ' The, , sareodic structures' enveloped the' 
.■whole, and were, 'Stretched 'out to ■"■'the tops'vof 'the long ' acuates x 
'■'."'there was, a'.de^fmite ba^sal '■membrane.' ■■ 

' ,vIti'S'evid,ent that this fo'mi^is clo.sely'dlied to the , first, species; I 
„ have 'deS'Cribed, from wdiich.'it 'is .distinguishe^d by the sliape of the 
'deeply-seated Bpicula''"and''the , direction of the '.enormispinulates. 

,■■: 'It ■ is ■possible: that '■■ these ■■■distinctions may :he .racial,' ■; but, under 
existing circumstances, ■■if is;',best to S'ep'Urate the forms specifically. 

''The fi,r'st 'species''l'hav:e;named'l^^ and the 

' ; s^ccbnd , Birrkqpalum , .’■■■ ■ 
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Past III. 

On some Bj^onges of the Order Sehinonemata, 

By S. O. Bidley. 

The concluding part of this paper deals witli an hitherto im- 
recognized generic type, which may be assigned to the 

Order ECHIIN'ONEMATA, Carter. 

Eamily A X I N E L L I H A, 

Group Mtotieoemia, Carter. 

Echinodictyum n. gen. — Sponge erect ; cup-shaped or ramose. 
Skeleton formed of spicules united into distinct coherent fibres. From the 
fibre project at right angles short strongly-spined cylindrical spicules 
tapering from their attached ends. Spicules of fibre smooth, acerate 
(doubly pointed). No special flesh-spicules. 

Type Spongia bilamellaiay Lamarck, Ann. Mus. Hist. Nat. xx. p. 434. 

Ohs. The nearest affinities of this genus appear to be with 
Dicigocglindnis, Bowerbank, s. str., i.e. with those species which 
have a more or less distinct firmer axis and echinated fibre, com- 
bined with a spiculation of smooth acuates and acerates in the fibre, 
smooth acuates and spined cylindricals, or blunt acuates echinating 
it, and no minute fiesh-spicules (e.g. Dictgoeglindrus Jiispidws, 
Bowk., Axinella damieornisy Schmidt, D. JBglcei and laciniatwSj 
Carter). It differs from Dictgocglindrus mainly in the absence of 
the smooth acuates, usually so abundant in that genus, and in the 
much greater definiteness of the fibre. It perhaps connects 
DictgoGylindriis hy these characters with the Ectgonida (Garter). 

As the typical species has never been described from a micro- 
scopic examination or figured, and as such fine specimens are 
available, I append a full description with figures. 

EohinouictytjM' bii/AME-Llathm:. ■■ (Plate XXYIII. figs. 1-6,); 

Spongia bilatnellata, Lamarck, .dm. Hist Nat, xx.. p, 434 ; 

' Anim.s. Vert. (2) it j), 55$, 

'■ ' Sponge erect, turbinate, expanded, or compressed ; the margin 
of the cup is prolonged in adult specimens into one or inore 
'broad' expansions a' /short pedicel. ''.Internal ■ surface of cup 
smooth (oecasionally undulating), bearing the numerous scattered 
vents. '' ' Extemal surface exfoliating m as to, form obscure longi- 
tudinal ridges, which, together with the intermediate spaces, grow 
out into larger or smaller rounded excrescences, composed of 
reticulate fibrous tissue. Texture of inner surface dense, that of 
outer loose ; in dry state firm, subelastic. Colour in dry state 
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Fie^if^niiineroiiSs apparently only on inner surface of cup;' round; 
diameter 1 to S mm. 

Mam Skeleton . — Arrangement rather irregular. The, stout, 
somewhat flesuons primary fibres run approximately at right 
angles to the surface ; they are connected, usually at short (*2 to 
•43 mm.) intervals, by secondary fibres, which run at angles varying 
from 45° to 90°, with the primaries, and are often curved. Pseudo- 
eeratinous (mtea, p. 481) material pale yellowish brown in upper 
part of sponge, extending beyond the margins of the skeleton-spi- 
cules ; does not polarize light. Primary fibres ending oAsurface by 
anastomosis with a dermal set of secondaries, or projecting beyond 
it to a distance not exceeding *4 mm. on the inner, 1*5 mm. on the 
outer surface of sponge. Both primary and secondary fibres filled 
with parallel smooth aeuates, apparently of two sizes ; both gene- 
rally 8 to 15 spicules broad, and both echinated at short intervals by 
single-spined eylmdrical spicules, which project at right angles to 
the surface of tlie fibre, and are. attached hy their extreme base. 

Pibres very tortuous, stout, forming meshes of very 
various size and generally rounded outline ; echinated hy large 
numbers of the cylindrical spicule. 

Sarcoch.—ln dried state transparent yellowish brown ; that of 
the surface, however, almost covered by minute patches of a 
granular reddish pigment. 

of two kinds Smooth acerate (pointed 

at both ends), more or less bent,ratber sharply, tapering to sharp 
points from within 3 diameters of the ends; size from *26 to *32 
by *014 mm. ; occurring in all the fibres, and occasionally free in 
sareode near fibre, (2) As no. 1, blit size from *19 to *25 by *011 
to *0127 mm. ; form the greater part of the fibre. 

kEcJdnatm^ spicule. — Cylindrical, blunt at both ends, tapering 
from attached end, which is about twice the diameter of &ee 
end ; covered with spines, especially thickly at ends ; spines pro- 
minent, sharp, the basal ones projecting at right angles to the 
axis of spicule, the remainder curved towards base ; size *1 to *12 
mm. by '0'C^5 to- *0126 mm. 

Mah. “ Southern Ocean ’’ {JPeron ^ Lesmur ap, Lamarek ) ; 
pearl-oyster bed on If .“W. coast of Australia, and W. Australia ? 

{Brit. Mm. 

Bsaminei. 'Dry/nnd in balsam.' ■ ■ " ' ■ . . ' • ■ 

Two specimens of this species are known — the type spe- 
eimcn in the Paris AIuseum(^. Lamarck, he. cU.% and a fine speci- 
men recently purchased for the British-AIuseurn collection. 

The latter is a remarkably fine and attractive specimen ; has 
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the shape of corals of the genus Turlinaria, viz. an open cup ; 
its short pedicel measures about 2| inches in maximum diameter. 

Maximum diameter of cup about 12 inches, height 7 inches ; 
thickness of wall near edge 5 to J inch (6 to 12 mm.). It is at- 
tached to the upper valve of a pearl-oyster margaritifera)^ 

which was evidently alive when taken from the sea, in spite of 
the presence of its bulky messmate. 

The occurrence of a third specimen is certified by a slide of 
spicules in the Museum collection, which, as it was presented by 
Mr. G-. Clifton, to whom the Bowerbankian collection of foreign 
Sponges owes an immense series of very fine specimens from 
Fremantle, S.W, Australia, probably was made from a sponge 
obtained in that region. 

As the Museum has been fortunate enough to obtain (owing 
to the liberality of M. E. Perrier, of the Museum at the Jardin 
des Plantes, Paris) a fragment of Lamarck’s originai type speci- 
men, I am enabled to give a comparative Table of some of the 
chief characters of these three specimens, which will afford some 
idea of the range of variation within the species. 


EGhimdictyum Uh- 
mdlaiwm. 


Type, “ Southern 
Ocean.” 


B.M. spec., IS’.W. 
Australia. 


Mr. Clifton's, B, pec., 
.,W. Australia?'"',',, 


External form 


Vents . 


Colour in dry state: 

Primary skeleton- 
fibre (inner sur- 
face of sponge) : 

Secondary skeleton- 
fibre : 

Length of primary 
fibre between the 
secondaries (inner 
surface of sponge) : 

Large smooth ace- 
rate spicule : 

Smaller smooth aee- 
rate: 


Spined cylindrical... 


Infundibular at base, 
edges prolonged 
into two lameUie. 
Outer surface 
roughened (‘ ‘ scro- 
biciuatod”). 

Qn inner surface 
1 or more mm. in 
diam. 

Pale yellowishbrown. 

6 to 10 spicules 
thick. 

G to 10 spicules 
tliick. 

•21 to '28 mm. 


•26G by *014 mm. 
•19 by *01268 mm. 


Spines least nume- 
rous just above 
base, *108 by * 0095 : 


Infundibular, one 
side prolonged as 
an. everted lip. 
Outer surface 
roughened (“ scro- 
bio^ted”). 

On inner surface 
I to 3 mm. in 
diam. 

Paleyellowishbrown. 

8 to 15 spicules 
thick. 


8 to 15 
thick. 

•28 to 43 mm. 


Shape as in type. 

•304 by *014 mm. 
Bather more abrupt- 
ly pointed than in 
type. -2216 by 
•oil mm. 

Shape &c. as in type. 
T 14 by '0095 mm. 


Shape as in type. 
•3167 by *014 mm. 

Bather m ore abrupt- 
ly pointed than in 
type. '2534 by 
•01268 mm. 

Spines coarser and 
equally distribute ; 
al oTer, ‘KB by 
<11265 mm. 
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Eceinobictyitm nebtosem. (Plate XXVIII. figs. 7-10.) 

Spoiigia nervosa^ hamarck ?, Ann, Mus. Hist, Nat. Paris^ xx. p. 460 ; 

Anim, s. Vert. (2) ii. p. 567* 

Spo 2 igia cancellata,, Lamarck ?, Ann. Mus, Hist Nat Paris, xx, p. 456 ; 

Anim, s. Vert, (2) ii. p. 571. 

Sponge branclied in one plane fi’om almost obsolete stem ; 
brandies long, anastomosing at points, wlncli are generally adjacent 
in tbe various brandies; near base irregularly c'ylindrical, becoming 
fiatteiied biglier up ; apices digitiform, adjacent edges narrow, 
Imife-like. Surface normally covered by dense white incrustation ; 
minutely reticulate on back, and minutely bispid in front of frond 
when this is removed. Texture bardisb ; it is slightly elastic, but 
easily broken. Colour in dried state pale yellowish white. 

Vents, numerous, in one side only of frond (the front), scattered, 
numerous, 1 to 2 mm. in diameter, indistinctly defined. Pores ? 

Mam. sheUton. composed of spiculo-fibre, in which the smooth 
acerate spicules almost entirely conceal the ceratinous uniicing 
substance ; primary fibres straight, at right angles to surface, from 
3 to 6 spicules in diameter ; secondary fibres short, about 1 spi- 
cule long and 2 to 3 broad, connecting primaries at various angles ; 
both sets of fibres sparsely echinated by single, short, entirely- 
spiued cylindrical spicules. 

Dermal sheleton consisting o£ broad, irregularly anastomosing 
tracts of smooth acuate spicules slightly echinated by spined 
spicules. 

. BarcoBe transparent. Ceratinous material amber-yellow in 
basal skeleton, almost colourless in branches ; polarizes light, 

BJceUton-'spicules . 0 ^ .one kind Smooth stout acerate, bent at 
a slight angle, and tapering to sharp points from about the centre 
(as occasional variations they may have one or both ends rounded 
off) ; size *39 (occasionally *46) by *03167 (occasionally ;03S) mm. 

■ : ■ Dehinating spieule short, straight, spined, cylindrical, tapering 
slightly from roxmded base (which is slightly inflated in some 
eases) to distal rounded end ; spines abundant, strong, and recur- 
'vafe: ' over distal Iialf, slighter and curved towards apex on , base,, 
.very slight, or absent on part' immediately above' the base'; .size ; 
'*114 by *0174 ;'mm. V.;' 

B.E. coast of Arabia (Gzrfer) (Indian Ocean ?, lamarcM). ' 

Mxamined. Dry and mounted in balsam. 

Ohs, The dry specimen in the Bowerbank collection is 9 inches 
high, and about the same in breadth at the broadest part. 

Another species of this genus is known to me, to which I hope 
to refer on some future occasion.' 
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DESOEimON OF THE PLATES. 

Plate XXYIII. 

Figs. i~6. EeUnoclictyim hilmnellatiim. 1. Portion of surface of inner aspect 
of sponge, from typo in Paris Museum, x 38 diam. 2. External 
part of section perpendicular to inner (upper) surface of cup, X 38 
diam. (from the British-Museum specimen from X.W. Australia). 
3 & 4. Skeleton acerato spicules, x 68 diam., from type specimen. 
5. Spined cylindrical ecliinating spicule, X 370 diam., from type speci- 
men. 6. The British-Museum sponge QS, hilamdlatmi) from X.W. 
Australia, reduced to one third nat. size. 

7- 10. ^chinodictyum nervomm. 7. Part of surface, x 50 diam. 8. Part 

of section perpendicular to branch, X 50 diam. 9. Skeleton acerate 
spicule, X 68 diam. 10. Spined cylindrical spicule, x 370 diam. 

Plate XXIX. . 

Figa. 1 & 2. DirrJiopalmn gymnason. 1. Tricurvate flesh-spicule, X 370 
diam. 2. Equianchorato fliesh-spicule, X 370 diam. 

3-7. Dmliopalmi coriaeeum. 3. Equiauehoratc flesh-spicule, X 370 
diam. 4. Dumbbell spicule, X 370 diam. 5. Tricxirvate flesh-spicule, 
X 185 diam. 6. Smaller (spined) acuate spicule, x 185 diam. 
7- Head of larger (smooth) aeuate, X 370 diam. 

8- 17. Birfhopalum mvizelanicmn. 8. Large skeleton acuate (no. 1), 

X 68 diam. ? 9. Smaller skeleton acuate (no. 2), X 68 diam. 10. 
The same, head, X 370 diam. 11 & 12. Fine spinulates of flesh 
(no- 4), X 68 diam. 13. Equianchorate flesh-spicule, X 370 diam. 
14. Tricurvate flesh-spicule, x 370 diam. 15, Dumbbell spicule, 
X 370 diam. 16. Portion of surface, X 30 diam. 17. Section across 
long axis of sponge, X 30 diam. 

18-30 Dirrhopahm Cartm. 18. The sponge, around portion of an 
i?<?/ewmS'8pme, nat. size. 19- Curved cylindrical, globose-headed, 
entirely-spined axial spicule, magnified. 20. Oylindrical straight 
spinulate, magnified. 21 . Cylindrical curved spimilate, magnified. 

. 22 & 23, Small cylindrical curved spicules, magnified. 24. Ovi- 
spinulate subfusiform whorl-spicule; magnified. 25-27^ Different forms 
of head of 24, more highly magnified, 28. Base of the large acu ate, 
magnified. 29. Three minute cylindrical cloria-spicules, magnified. 30. 
Diagram of the position of the spicules 19, 24, 28. 30 a. A whorl of 
spicules round a large acuate one, which is seen in section, magnified. 

31-39. Blrrhopalum hystrix^ magniflled. 31. Diagram of the position of 
the spicules. 32 k 33. Base of long acuate, magnified, showing a plain 
ending and terminal spinulation respectively. 34. Curved dirrho- 
palate spicule, magnified. 35. Curved cylindrical spicule, magnified. 
36. Bpicule with an irregular bend, and only one globose end, mag- 
nified. 37. Curved oyliadrioal bent spicule with large spinule on it, 
magnified. 38. Spicule with m irregular bend and only one globose 
end, magnified. 39* Bnomispinulate, magnified. 
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Acarus coleoi^tratorunij 301 ; crassipes, 
302 ; fucorara, 301 ; marginatus, 
302 ; testudiimrius', 302. , 

Acerma cemiia,: 42,. ■ 

.Adis, 252 ; .'liyalin A 245, '246',;-'raizonj 
245, '247 j , sarissa, 245, 247 .''Wal- 

\ leri,:248. 

Acnda,:Viridissuiaa, 21, 24. ' ' 

Actiaometra, 191 ; cheltonensis, 205, 
206, 212r lineata, 198, 213, 214; 
Loveni, 213 ; Miilleri, 207 ; stelli- 
gera, 198 ; wurtembergica, 198. 

Admete» ,98. 

/Ega ? psora, 65. 

Alaba, 124 1 -.pieta, 124. 

Akohtherium, 144 ; Oretesii, 144, 

Alebion, 151. 

Alecto, 189, 199, 

AUman, Prof. G-. J., on Limnocodiuin 
Tictoria, 131. 

, Structure of Marine Polyzoa, 1. 

Alojjecias vulpes, 55. 

Amathea spiralis, Polyzoa parasitic on, 
355. 

Atnauropsis, 258. 

Amblypneustes formosus, F. Jeffrey 
Bell on abnorm. form of, 126; mdseus^ 
C. Stewart on abnorm. form of, 130. 

Ammodytes lauceolatus, 53 j tobianas, 
53. 

Ampelisca Escbricbti, 69. 

Amphibola tenuis, 261. 

Amphidiscus anceps, 476. 

Amphipoda (G^reenland), 66. 

Amphiprion. bifasoiatum, 52; peroula, 

Ampbistoma Hawkosii, S3 ; omatnm, 

Anabas seandens, 44 ' , 

Analges, 307- 


Anniversai'y Address , of tlie President, 
Prof. Allman, 1, 

Anonyx nugas, 66. ' 

Antedon, : ;189, ■ 1'90,' POl ; ; sequimargi- 

■ ■■nata:,":; (ftnote)"-19|; altic'epSj .'213; 

^ ^ antarctica,'' 198, „ .aspera,.' .202 ; 

■ eanalicuMa, 195,.' (ftiio'te) '199,;' 214; 

■ complanata, ,. '195, . ".201, 205 . 'coa- '. 
tata, 192, 195, 199, 200, 208, 209, 
212 I decameros, 198, 200, 201 ; de- 
pressa, 201 ; d’Orbignyi, 197 ; Oril- 

^lerioni, 199 ; G-resslyi, 196 ; Infra- 
cretacea, (ftnote) 199 ; itaHca, (ftnote) 
199, 213; ienticularis, (ftnote) 199; 
macrocnema, 198, 213, 215 ; mystiea, 
213; Picteti, 196, (ftnote) 199; 
rosacea, 215 ; serobicukta, 198, 202, 
203, 205, 208, 212; sigiliata, 201, 
209; Tessoni, 198, 200, 201; tran- 
cata, 194. 

Antennarius, 47- 

Ants, Bees, and Wasps, Obsenr. on, 
by Sir J. Lubbock, Part Til., 167 ; 

■part:Ti'ir.,::.362.;'i:'':,::;.:y:.'^v^ 

Ants, affection of, 385; Aphides kept 
by, 184; arrangement of nests of, 
180; behaviour to strange queens, 
175; -JDewitz on ants, 179; «|>er. 
on, with light of diff. wave-lengths, 
''phyahfe,'" '185 .':^aldy pn'i 
ants, 182; hearing and oxper. with 

kindness of, 385 ; longevity of, 175, 

:v y 

. hew sp. of honey-ant (Oamponotus' 

, ' Matus), 185 ; power of communion 
tioh, 167 ; product, of queen, 084 ; re- 
cognit. of relations, 171; sense bf di- 
rection, exp. on, 177, 377 ; sting oi in 
Portnm, 179 ; treatment of ApMdw ' 
, '1^, ‘ 182 ; Wesmael m ants, ^ , X8S’ ; 



500 


IFBEX. 


Aphroeallisfces Bocageij 325 , 327, 328 ; 
on a form from the coast of Spain, 
320 .' 

Aplysia dactylomela, jSTotes on, by G-. 
E. Dobson, 159; lingual ribbon of, 

■ 159 . 

Ajjtycliiis, 189. ,, 

Arctic Expedition, Crustacea of, 59; 
Polyzoa of, 231. 

Argentina Ciivieri, 78, 82; decagon, 
78, 83 ; hebridica, 78, 80 ; liogdossa, 
84;; siliis, 78, 81, and descrip, of, 
334 ; sphyrsena, 78, 82, 84, (ftnote) 
334 ; tie food of, 336 ; Yarrelli, 78. 
Argentina silus, occurrence of, on shore 
of Moray Eirtli, by T. Edward, 334. 
Argentine, on the Hebridal, by E. Day, 
78. 

Ariina, 38. 

Arras Commersonii, 39 ; hssus, 39, 
Asearis ionchoptera, 333. 

Aacidia (anat, of), 275 ; aspersa, 281, 
332; depressa, 286; exigua, 2S8j 
fusiformis, 278 ; lata, 277 ; mnri- 
. ' .'cata, '28,5;;., .'Obliqua, 286-; ''Patoni, 
284 ; plebeia, 287, 331 ; scabra, 284, 
280, 330 ; triangnlaris, 283 ; trun- 
eata, 280; yir^nea, 279, 330, ^ 
Ascidians, individual variation in. the 
bmnchial sac of, by W. A. Herdinan, 
", 329* - , , , 

Ascidiidse, .remarks' on, 274, ' ^ ■ 
Ascopodaria, n. gen. Polyzoa (Busk, 

'. .MS.), 2. ,, ' 

Aspredo, 39. 

Assagena phalerata, 152. 

Atlierina Tarrelli, 82. 

Attft 'testaceo-pilosa, exp. , on, 168. ' ' ■ 
Atylus,carmatus,' '68., ' 

Audouin on segments of insects, 9, l7. 
,AiilGdictyon',"328.' 

Auxis '.vulgarisj '311. 

Axinellidge (Earn. Bpoiiges), 493. 

Bagms, 45. 

Baknus crenatus, 73 ; porcatus, 73* 
Balistes, 45. 

Barbus, 42, 

Bee, str-ucture thorax of, 19- 
Beift expansa, 449, 

Bell, Prof. E. Jeffrey, on an abnormal 
Ambiypiieustes fonnosus, 126. 

on retention of sur-anal plate in 

Echinometra, 318. 

Belone vulgaris, 48. 

Bert, Paul, exp. on Daphnia, 376. 
Bicellanidse (Arctic), 233. 

Bittium, subg. Cerithium, 99, 123, 227. 
Biatta orientalis, 9 ; homologues of 
■' wings on prothorax of, 9. 


Blow-dy, A. Hammond on thorax of, 9. 

Borsonia, snhg. Pleurotoina, 473. 

Boiirgueticrinus, 211, 212. 

Bowerbankia arctica, 241 ; gracilis, 241. 

Bradypus castaneiceps, structure hah* 
of, 337, 339. 

Branchial sac of Ascidians, variation 
in, 329. 

Branchineota arctica, 60, 70. 

Branchipus stagnalis, 71. 

British fehes, observ. on, by E. Day, 
310. 

British Tunica.ta, W. A. Ilerdman on, 
276. 

Bugula fruticosa, 233, 241 ; Murray- 
ana, 233. 

BuUheacl, 35. 

Bnrmeister on humeri of insects, 11. 

Busk, G-., Deserip. Oat. sp. of Celle- 
pora of ‘ Challenger ’ Exped., 341. 

, on Chitinous org. of Cheilosto- 

mata and Cellepora, 357. 

, on Polyzoa of IST. Polar Exped., 

231. 

Butler, A. G., on new Moth (fam. 
Liparidse) from Madagascar, 84. 

Cainocrinus, 210. 

Gaiigus eurtus, 67, 7l. 

Caliichthys asper, 35 ; punctatus, 36. 

Campbell, E. M., on glands in maxillse 
of Tegenaria domestica, 155. 

■ , on stridulating-oi-g. of Steatocia 

guttata and linyphia tenebricola, 
.152... ,, . . 

Camponotus infiatus, 185, 186. 

Caprella septentrionalis, 69. 

Caranax hippos, 49. 

CarasBius auratus, 41. 

Carpais, 301. 

Carpenter, P. Herbert, on Solanocrinus, 
and its relations to recent Gomatulcc, 
-...'187. 4'-^ 

Cassidaria, 146. 

Cassidca (Chalh Exp.), 245. 

Cellepora, 343 ; albirostris, 343, 344, 
345, 346 ; ansata, 356 ; apiculata, 
343, 344, 345; bicornis, 354; M- 
denticulata, ‘356 ; bilabia ta, 355 ; 
bispinata, 345, 347 ; canaliculata, 
366; cervicornis, 237, 238; co- 
lumnaris, 343, 344, 318; coniea, 
355 ; coronopus, 239 ; cylindriformis, 
351; Eatonensis, 351, 352, var. ma- 
gellensis, 342 ; hastigera, 343, 344 ; 
honolulensis, 343, 344, 348; im- 
bellis, 343, 349 ; Jacksonicnsis, 351 ; 

, magellensis, 352; inamillata, 347, 

; ' ;354 ; noduiosa, 343, 344, 345 j ovalis, 
j 352 ; polymorpba, 353, var. a. dis- 
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coidea, 353 ; pusilla, 347 ; pustiilata, 
350 ; rostrata, 352 ; ruclis, 343, 34-9 ; 
signata, 355; simoiiensis, 350 j solida, 
343, 350 ; tridenticsulata, 343, 344, 
3-47, 349 ; zaiuboangcnsis, 343, 344, 
346. 

Celieporso, Australian, 342 ; S. Indian, 
342 ; Iverguelen, 342; K* Atlantic, 
341 ; K- Pacific, 342 ; S. Atlantic, 
342; S. Pacific, 34-2. 

, I)escrip. Oai ‘Challenger’ Exped. 

sp. of, by Gr. P>usk, 341. 

, Suj^p, note on Chitinoiis organs 

of, 357. _ 

Celleporaria incrassata, 239. 

Celleporidae, Arctic, 238; Cball. Ex- 
ped., 342. 

Cellulariklo) (Arctic), 23L 
OorithiidaL^ Cball. Exj^ed., 87. 
Cerithiopsis, 87, 123 ; balteata, 124 ; 
costiilata, 121, (ttnote) 121, 123; 
iayalensis, 124, 125 ; delfreysi, 227 ; 
incfcaxaij 119, 120, 126 ; minima, 115 ; 
pidcliolla, 125 ; tuborcularis, 126. 
Cerithium, 87, 250 ; abruptum, 99, 119, 
123 ; aedoiiimn, 99, 121, 123 ; am- 
blyterum, 99, 108, 110, 116 ; ain- 
boynense, 99, 110 ; attenuatuin, 106 ; 
bigemma, 99, 101 ; cinctum, 122 ; 
cyiindricum, 99, ll4 1^3 ; delicafcum, 
99, 120, 123 ; depaupei^atum, 122 ; 
dubium, 118 ; enode, 99, 115 ; gem- 
matum, 99, 113 ; bebes, 99, 103, 105; 
Hindsii, 101 ; infiatum, 99, 103 ; 
loTukense, 99, 100; lissum, 99, 107 ; 
longicaudatum, 106 ; lusemise, 99, 
112, 113 ; mamiUanum, 99, 109, 116 ; 
matukense, 99, 105 ; motula,102, 109, 
110 ; Naiadis, 121 ; oosimense, 99,117 ; 
porversuin, 101 ; , philomelse, 99, 113 ; ■ 
phoxum, 99, 106 ; pigruin, 99, 111 ; 
pupiforme, 99, 114; retieulatum, 

, 111,1.12, 113, 114, 123,' 

Cbabrier on “ appuia de Faiie,”-i3; ■ on- 
'■ ■ alar, aegna, Inaects, , 24.; oal‘ cupule,” ■ ■ 
' 26 . ■■■'■ ^ 

Chacalophioides, 53. 

^ Ghallenger ’ Expod., Mbilusoa of, by 
- 'the.'Bev. E. Boog Wats.on-^Parfc . V., 
87 ; Part YI., 217 ; Part VIL, 245,; 
Part VIII., 388 ; Part IX., 413 ; Part 
X, 457. 

, Polyzoa of, by Gr. Busk, 341. 

Cheilostomata (Arctic), 231 ; Chall. 
Exped., 342 ; operculum of, as 
means of classif, 357 ; suppL note 
on cliitmoiis organs of, 357., 

Chelmon roetratus, 54. 

Obelocriiius, (ftnote) 211. 

Chcljosoma, 275. 


Chemnitzia, 252. 

Cheraphiius, remarks on, 61; boreas, 63. 
Chevreulius, 375. 

Chinese Butterfly -fish, 34 
Chmoneetes, nest of the, 36. 

Chitinous organs of Polyzoa, 357. 
Chlorococcum, 340, 341. 

Cholopus Hoffmanni, structure hair of, 
337, 338. 

Chromis paterfamilias, 39. 

Cidarites coronatus, 128. 

Cinifio feros, 156. 

Ciocalypta, 14-9, 150 ; penicillus, 149 ; 
Leei, 149. 

Oiona (anat. of), 275, 277 ; intcstmaiis, 
332. 

Cithna, 96. 

Clarias, 50. 

Classification of G-asteropoda, 161, 
Clathria Beanii, 485 ; coralloides, 485 ; 

rectangulosa, 485. 

Glavatula, 453. 

Clavus, subg. Pleurotoma, 413, 429, 
Clupea, 50; harengus, 49; sprattus, 
84, 318. 

Cobbold, T. Spencer, on parasites of 
Elephants, 333. 

Cmloptychium, 486. 

Ooieoptera, thoracic segments of, 10, 15, 
20,24. ■ ■■ 

ColumbeUa nana, 444. 

Comaster, 188, 189, 190. 

Oomatula, 190 ; muitiradiata, 188 ; re- 
lation of, P. H. Carpenter on, 187. 
Oomatulina, 196, 213. 

■Comber, Wrasse, obs. on, 314. 

Conger Tulgaris, 54. . 

Conulema- attegia,: 293,- '295 ;■ infiila, 
293', 294, 295.. 

Copepoda (Greenland), 71. 

■ Cbraftistes elaratella, 324." ' 

Oorella (anat. of), 275, 276 ; parailcio- 
gramma, 275., 

■'■Cormorant, on the nostrils ■of, by Prof. ■ 
J*. 0. 'Ewart, 455.:'. ■ 

■■ Obttns.:gobio.,'35, 49.^ 

Crane-iy, dorsal append, of, 21. 
Omngon boreas, 60 ; frariciscormn, 61 ; 

salebrosus, 61 ; vulgaris, 61. 
Crassispira, subg. Pieurotoma, 413, 428. 
Oremastogaster Uneolata, 176. 
Creiiilabrus, (ftnote) 38 ; Baillonii, 315 ; 

meiops, 315, var. Bonovani, 315. 
Oribella hospitalis, 478. 

Crustacea from Greenland, 59 ; from 
Vera Crua, 85. 

OtenieeUa Lanceplaini, 289, 329. 
Otenostomata (Arctic), 240. 

Cnmaeea (Greenland), 64. 

Cunina, 133.. 
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Cyanins rnoiiodontia, 70 ; noclosiis, 69. 
Gjarea arctiea, 52. 

Cyathella lutea, 328. 

Cyelopteriie, 52 j liimpus, 36. 
Cyelostoraata (Arctic), 239. 

CyBthiidgCj 330. 

Dactylometra qtimqnecin'’a, 52. 
Baphnellaj subg. Pleurotoma, 470. 
Dapluiia, Paul Bert oHj 376. 

Bay, J’rancia, observ. on Brit, fishes, 
310 ; on instincts and emotions in fish, 
31 ; on the Hehridal Argentine, 7S ; 
on tl'ie specific identity of Scomber 
piioctatus, Conch, with S. scomber, 
liirm., 146. 

Decacnemiis, 189. 

Becameros, 189, 197, 199, 213. 

Becapoda (G-reeiilaiid),60. 

Befrancia, 396, 450 ; as subg. Pletmo- 
toina, 457 ; magellanica, 448 ; super- 
' Gostata, 449. 

Besoript. of a new genus of Moth of 
the family Lipaiidse from Madagas- 
,, car, by A. <3-. Bntler, 84. , , , 

Beseript. of new species of Burgella, 
291." c;:" 

Beseript. eat. of Cellepora of ‘Chal- 
lenger ’ Exped., by 0. Busk, 341. 
Besmacidon anceps, 478 ; columellse, 

^ 478 5 dianse, 478 ^ emphysema, 478 ; 
physa, 478. 

Bewitz’s exp.' on ants, 179. 

; Biaden]ia, 'S20. ■ 

Biastoporidee (Arctic), 239. 

Biastylis Bathkii, 64. 

Bictyocylindrns manaarensis, 482 ; his- 
^ ■ '■ pidns, 493.' ■■ 

Binematura ferox, 71. 

■,Biodon,'44. ;; 

Biptera, segments of connate thorax of, 
9,10il6,19,'20.; " 

Birrhopahnii, Carteri, 492 j olopetarinm, 

, 479, .480, .482,. ..486,: 487 j ■'eoiiacenm, 
481, 485 ; descidp. sp. of, 476 ; exist, 
of, in fossil state, 486 ; gymnazon, 
478, 4.80, 4S3, 485; hystrix, 492; 
introd. remarks on, 476 ; manaarense, 
480, 482, 485 ; microcionidesi 476, 
482; novizeianiemn, 480, 483; ple- 
num, 4-80 ; system, position of, 485. 
Biscopom sincera, 238. 

Bobson, G. E., Ifotes on Aplysia daoty- 
'/.'loiii'ela., 159. "■ 

Boehmius Sangeri, 333. 

Boryrhamphns, 41. 

Briliia, subg. Pleurotoma, 388, 409, 413. 
Buncan, Pt*of. P. M., descrip. of two 
new sp. of Birrhopaium, 476, 488 ; 
on a Lithistid Sponge and foi*m of 


Aphrocallistes from coast of Spain 
320. ' 

Duncan, Prof. P, M., on a syntlietic type 
of Ophiurid from the 1^. Atlantic, '73, 

, on an unusual form of Hemipho- 

Hs, 138. 

Bimkeria falcifera, 250. 

Bui'gella, Lieut.-Gol. H. H. Godwin- 
Austen on, 291. 

, additional and principal charact. 

of, 292 ; assamica, 294, 296, anat. of, 
295 ; biiineata, 292 ; burina,nicay296; 
levicula, 291, 293, anat. of, 293; 
mucosa, 291, 296; seposita, 291, 
296 ; shisha, 296. 

Byticus niarginalis, 15, 18. 

Echeneis, 51. 

Echinella, 87, 95 ; tectiformis, 94. 

Echinocidaris, 128, 320. 

Echinodictyum bilamellatnni, 493, 495 . 
nervosum, 496. 

Echinometra, 128 ; retention sur-anal 
plate of, 318; viridis, 318. 

Echinonemata of Carter, 493, 

Echinus melo, 126, 127. 

Edward, Thos., on occurrence of Nor- 
wegian Ai’gentina silus in Moray 
Birth, 334. 

Electric Eel, 46. 

Elephants, the parasites of, by P. S. 
Cobboldj 333. 

Emotions and instincts in fish, by E 
Bay, 31. 

Encrinus, 212, 215; Cassianus, 211; 
liliiformis, 211. 

Engraulis encrasicliolus, 84. 

Epeirasimiiis, 157. 

Eschara elegantula, 235, 236, 238 ; per- 
pusilla, 236 ; Sarsii, 237. 

Escharella porifera, 238. 

Escharidae (Arctic), 234 

E'sor iucius,'' 41. 

Esperia, 150. 

Etheostoma blennoides, 51. 

Etroplus maculatus, 35. 

Eusirns ctispidatus, 69. 

Ewart, Prof. J. C., OU' nostrila of Cor- '' 
■■morant,455. ■ ' ; 

, "ExocoetusyAS. ' 

:'Extinct' Land-Tortoises; of, 'Mauritius' 

■ and; Bodriguez, A. 0. Haddon' on, ' 58. ' 

Earrella, 240. " , ' ' 

Eascioia J* acksoni, 333. 

Eeilden, Capt. H. W,, Polyzoa coll, by 
in N.-Polar Exped., 231. 

Fenelia elongata, 2^49, 252. 

Eilaria Smithii, 333. 

Eish, msfcinct and emotions in, by E. 
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Bay, 31 ; observations on some Bri- 
tish, by F. Day, 310. 

Fish, affections of, 33, 41, 42 5 anger 
displayed, 42, 46 ; change colour of, 
33; cormneiisalism of, 61; courage 
of, 40 ; Cuvier on inteUig. of, 31 ; 
destroy fry, (ftnote) 39; egg-hatching, 
41; eggSi care of, 38; exhibit contempt; 
57 ; fear shown, 47 ; hghts of, 44 ; 
foEow ships, 56 ; friendship of, 50; 
go on land, 55 ; intelligence, 46, 53 ; 
join in attack, 55 ; nest-huilding of, 
33-38 ; sounds emitted by, 49; spawn- 
ing of, 40, 41. 

Flustra seiTiilata, 234, ; 

Flustridffi (Arctic), 234. 

Forel on ants, 185. '' 

Formica cinerea, 174, 175, 386; flava, 
387 ; fusca, 170, 174, 175, B&i, 369, 

;■ . 385; rufa, 179:;. sanguinea,.175. ; ; ■ 
Fossarus,. 87, 98 ; : Adansoni, 98 ; 'cereus, 

.■■ 97 ..,'"":', 

FossE Walrus, tusks of, 144. . 

G-amasinee, classified by cliarac., 301 ; 
conclusions regarding, 308 ; food of, 
298, 300 ; predatory habits of, 299. 

, observations on the life-histories 

of, by 'A. B., Michael, 297. , 

Gamasus coleoptratorum, 299, 306, 
and observ. on, 303 ; crassipes, 302, 
and observ. on, 305 ; marginatus, 
307 , 309 ; nemorensis, 302 ; testudi- 
•' ' nariu8,'299.' . . 

Gammarus locusta, 68. 

Gasteropoda, on the classification of, 
by Br. J. B. Macdonald, Part I., 161; 
Part IL, 241. 

dieecia, ■ 243 ; tables classif. of, 

243 . 

" — — monoscia, 163 ; tab, divis. . of, ■■ 
163. ■ 

, representative relationships of, 

; , 161; sMl-charac.,of,.162.' 

■ Gasterosteus' aeiileatiis, (ftiiote) 34,' 39, 
■'44i; pungitius, . .36, 40;' spinachia, 

.Gastrophilus'clephantis, 333. . , . , 

Goddes, P., Crustaceans coE. by, at 
Tera Cruz, 85.,' 

Gbnota, subg. Pleurotoma, 388, 404 
Geotrui^es stercorarius, 15, 18, 301, 
304. 

Gibbula, subg. Trochus, 90. 

'■■'Girasia, 292." 

Glands in maxElas of Tegenaria domes- 
tica, 155. 

Gleiiocrinus, 189. 

Glenotremites, 189, 191. 

Gljciphagus, 308. 


Godwin- Austen, Lieut.-CoL H. H., on 
Burgellaand its anatomy, 291. 
Goerius oiens, 19. 

Gooroo mas, 43. 

Gould, on ants, 182. 

Gouramy, 33. 

Greenland Crustacea, 59. 

Gymnoleemata (Chal. Exped.), 342. 
Gymnotus eleetrieans, 46. 

Haddon, A. C., on Extinct Land- 
Tortoises of Mauritius and Eodriguez, 
58. 

Hsematomyzus, 333. 

Hair of Sloths, struct, and green colour 
of, 337. 

Hahchondria infrequens, 478 ; nigri- 
cans, 478; pulcheEa, 478. 

Hammond, A., on the Thorax of Blow- 
.ffy,'9.:' , 

— consid. 'segm. of Insects, 15;., 

. ■ analog, of segm. in divers insC'Cts, I'6.' 
Hardback fish, 35. 

Hassar fish, 35. 

Haustator, 218. 

Hebridal Argentine, F. Bay on, 78. 
Hela, 96. 

Heliastes iepidurus, 48. 

Helicarion. . Benson!., 296 ; .bicarmatus, 

■ 296-;' , gutta, ' 296 ; ".. incertus, 296; 
.prsBsfeans, 292 ; tigrinus, ,296. ' ,' 

Helix Schratnmi, 95. 

Hemesehara Landsborovn,?, 238, ; , sin-; 

■cer^ var. inemiis, ,.237. ■ 

Hemiactis, 245. 

'Hemiphohs, '73 ; new form described,' 

■ "138;' Wallichh,143... 

Herdman, W. A.,, on' British Tunicata,,. 
with 'Bescript. ,,of 'new Sp.— I. , 'Asci- 
diidge, 274, ,. 

— -,.on yariatioii' in B'rancbiai Sac of 
,: ■ Aseidians, 329. ' , 

Hertha. mystica, 213., 

" HeterogloW, term' ' 'applied ,to ", certain 
■■ Ga8teropods,,242., 

■ Heterophrosynidje '(ChaE. ,,Exped,,), ,8,7. 
Heteropoda., Br. ■ Macdonald^S' , "urrang. 

.,'of,',162. . 

Hippocampus, ' ,41. ', ' ' . ' ' 

Hippolyte'grcenlandica, 62 ; LiEjeborgi, 

■ 62'; ' ' polaris,' ' 62 ; 'secuiifrons, ■ '62 ; 

'Spinis, 61. 

Holoeanthus tricolor, 317. 

Homopus, 333. 

Honey-ant (Camponotus mflatus), 185. 
Huber’s exp. on ants, 182. 

Hyalonema ?, 452. 

Hyas co.arctatus,,.60. . , 

Hydroid Medusa, new freshwater form 
of, Prof. G. 1. Allman on, ISl. 
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Hymeniacidoii armatura, 478, 
Ilymenopteifa, limits thorax of, 9, 10, 
16, 19, 20, 24. 

Hjmerapliia microcionicles, 482. 

Hyperia. medusarum, 66. 

ELypophorella expaiisa, Ebler’s desoript. 
of, 6 ; dimorphism zooids of, 8 ; stel- 
late cell of, 8. ■ 

lehthyscopus inermis, 53. 

Idotea bicuspida, 65 ; parallela, 65 ; 

nigulosa, 65 ; sp.?, 64 ; WhymperijGS. 
Indian climbing Perch, 44. 

Instincts and JEmotions in Pish, by P. 
Bay, 31. 

Isapxs ienestrata, 98. 

Isocrinus, 211 ; pendnliis, 211, 212. 
Isodictya, 151 , Beanii, 485 ; coriacea, 
481. 

Isopoda (Greealancl), 64. 

Jaciilator-fish, 54. 

Janiffi, '37. ' 

JeSreysia, 87 j Edwardiensis, 99. ' ' 

Ivaliapsk cidaris, 324, . 

Kirby on Collar of Insects, 11. ; 

. .Labrns.', bergtita, 312,; comber, 312, 

313, 314; bonovani, 312, 313, 814 ; 
lineatus, 312, 313 ; xnaculatus, 312, 

314, Tar. Bonovani, 312. 

Lacuna, 87 ; craasior, 96 ; fragilis, 96 ; 
inargaritifera, 96, 97 j piefca, 96 j 
tenella, 97, 

Lanibidiiini, (ftnote) 266. 

Lamprey, 40. , , 

Lankester, E,. Bay, on tasks of . Possil ■ 
■Wairns from Bed Crag of Suffolk, 

" ; 144\, 

Laphystins ::stunoni's, 67, 71- ■ ■ ' ■ 

Lasiua iavus, 182, 386 ;■ ' niger, 174, 176, 
477, ^ 179,.^' 364,. Bos:;. 367,' 378, ■ Ion- ■' 
gerity of, 386, nest of, 180. 

Latreiiie on Segments of insects, 17. 
Leicsehara coarctata, 235, 

Lepadogaster BeCandollii, 311. 
Lepidoptera, thorax limits of, 9, 16, 17, 
19, 20, 24. 

Leptomedusse, 133. 

Lemssopoda Edwardsii, 72 ; elongata, 
71 ; salmonea, 72. 

Life-histories of GamashiEe, 297. 
Liinnoeodiuin victoria, a new Hydroid 
Medusa of fresh water. Prof, G. J. ■ 
Allman on, 131 ; affinities of, 133 ; 
generic character of, 137; structure of, 

_ 131 ; Sowerbyi, (ftnote) 131, 

Lingual characters of Gastei*opods, 


Liuypiiia clathrata, 155 ; teiiebricola, 
etridulating-organs of, 153; tennis, 
154; terricola, 154. 

Liparida?, new Moth from Madagascar, 
A. G. Butler on, 84. 

Liparis Montagiii, 311 ; salicis, 17, 24. 
List of Polyzoa coll, by Capt. II. 'V7. 
Peilden in the K.-Polar Exped., G. 
Busk on, 231. 

Lithistid Sponge from Spanish coast, 
deserip. of, 321. 

Litiopa, 87, 124 ; limnseiformis, 123. 
Litorinidm (Cliall Exped.), 87. 

Lophius piseatorius, 53. 

Lowne, views of, on parts of insects, 
11, 12, 15. 

Loxosoma, 1, 2 ; an archetypal form, 
6 ; body-cavity of, 3 ; crassicanda, 2, 
3 ; digest, canal, 4 ; dioecious sp., 5 ; 
Kefei’steinii, 3 ; muscles of, 4 ; nea- 
politanum, 4; nervous syst. of, 4; 
Kitsche, 0. Schmidt, and Saiensky’s 
ohserv. on, 2 ; peduncle of, 2 ; pedim- 
cular gland, 3, 5 ; phascolosoniatum, 
3, 5; renal gland? (= segment org. 
Worms?), 4; singularo, 3; sucker 
of, 3 ; tentacles of, , 3 ; Tetliym; 2, 3 ; 
unicellular gland of, 3. 

Lubbock, Sir I., Observ. on Ants, Bees, 
."and- Wasps.— Part VIL, 167; Part 
YIIL, 362. 

Lumpsucker, 35. 

Lunatia vkriabilis, 256. 
Lycosacampestris, 156. 

MacAndrewia azoriea, 324* 

McCook’s exp, on ants, 173, 176. 
Macdonald, Br. J. B., on Classif. of 
Gasteropoda.— Part I., 161 ; Part II., 

■■ -241.. ■' 

MacLeay on segments of insects, 17. 
'■Macrochlamysi, 292. , 

Maorones leucophaBts, 45 ; vittatus, 45* 
Macropodus, 34, 35 ; pngnax, 43. 
Madagascar, new Moth from, 84. 
Mangelm, subg. Pleurotoma, 413, 430. 
Margarita, 93; angulatus, 93 ; belMa, 
93; tasmanica, 93. 

Marginal bodies of Medusa), 137, 
Mauritius and Eodriguez, extinct Land- 
Tortoises from, 58. 

Matirolicus borealis, 83. 

Medusa, new Hyroid, of freshwater, 
by Prof. G. J. Allman, 131. 
Megalopygc, 84. 

Membranipora pilosa, 8 ; unicornis, 234. 
Membraniporida) (Arctic), 234. 

Menipea awitica, 232; gracilis, 232; 

ternata, 232. 

Mesalia, 250. 
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Mesenteripora, 239 ; meandrina?, 239. 
Michael, A. B., Bescrip. of new Mite 
(XJropoda formicari®) paras, on ants, 
386. 

, Observ. on Life-histories of Ga- 

masinse, 297. 

Miers, E. J., on Crustaceans coll, at 
Yera Cruz, 85. 

— ■, on H.- Greenland and Arctic Crns- 
tacea, 59. 

Millerierinus, 210 ; regnlaris, 200. 

Mite, new sp. of, described by A. B. 

Michael, 386. 

MolguM®,329. 

Mollnsca of Challenger Exped., by 
the Bev. B. Boog Watson.— -Part Y., 

87 j Part YL, 217 ; Part YIL, 245 ; 
Part YIII., 388; PartIX.,413; Part 
X., 4<57 ; barriers to distrib. of Moll., 

'Monilea, 92.'' 

Monodon itionoceros, 69. 

Momin, (ftnote) 266. 

Moth, n. gen. fani. Liparid®, from Ma- 
dagascar, 84. 

Munnopsis typica, 73. 

Musca vomitoria, 9 ; considerations of 
Analogies in dirers Insects as com- 
pared with Musca, 16 ; gen. remarks 

and descrip. Anatomy, 9 ; CTidsnce 
from deYelop. change, 21; the Mus- 
cular and Neryous parts of, 23. : 

Mygale stridulans, 153. , 

•Myopa testaoea, 15. , 

Myriophyllum spicatuni, 37. 

M^'iozoum coarctatum, 234; subgraeile, 
235 ; trunoatum, Polyzoa parasitic 
on, ,355. ■ 

Myrmecocystus mexicanus, 185, 
.'.'Myrmicaruginodis, 175, , . ' 

Mysia oculata, 63. '' , ■ . , . . 

ISTarcomedus®, 133. ^ . 

Xassaria amboynensis, 273 ; acummata, 
274. 

l^atica affinis,263, 265, var. clausa, 263 ; 
amphiak, 260 ; aty pha, 254 ; bulbosa, 
262; canalieulata,358; clausa, 265; .cor-’ . 
nea, 25B; fartilis, 264, 265 ; globosa, 
264, 265 ; grisea, 264; helicoides, 
258; isab8lliana,263; islandica, 268, 
260; loptalea, 261 ; marmorata, 257 ; 
Montagui, 261; nana,261; phihppi- 
nensis, 262; phytelephas, 255; pii- 
CataH255; prasina, 263; pseustes, 255, 

; 257 ; radmta, 258 ; Baynoidiana, 255 ; 

rufa, 253 ; suturalis»^257, 258 * tenuis, 
263 ; wariabilis, 257 } ■ wittata, 254* ; 

' ' xantha,262. ■ ' " 

Xaticidea (Chall. Exp.), 245, 252. 


Xaucrates ductor, 56. 

Nerophis, 41, 

Xerves and Muscles of Blow -fly, 

23. 

North-Polar Polyzoa, 231. 

Nostrils of Cormorant, 455. 

Note on abnormal Amblypneustes gri- 
seus, by C. Stewart, 130. 

Note on abnormal (quadriradiate) sp. 
of Amblypneustes formosus, by Prof, 
E. Jeffrey Bell, 126. 

Note on Anatomy of and Bescrip. new 
sp. Burgella, 291. 

Note on Chitinous organs in Biagnos, 
of sp. and their elassif. in Celiepora, 

357. 

Notes on Aplysia dactylomela, by G. 
E. Bobson, 159. 

Notes on British Tunicata, with Bescrip. 
of new Species.— ' Ascidiidse, by lY. " 
A. Herdman, ,'274. 

Notice of Crustaceans coll, by P. Geddes 
at Yera Cruz, by E. J. Miers, 85.' \ 
NudibrancMata, remarks on, by J. B. 

Macdonald, 162, 166. 

Nymphon hirtum, 72; obtiisidigitiim, 
72; robustum, 72. 

Obelia, 133. 

Obseiw. • on Ants, Bees, ■ and ' Wasps, 
by Sir J. Lubbock, Part YII., 167 ; 
Part Ym., 362. 

Qbsery. on Life-histories of Gamasin®, 
with a view to assist in a more exact 
Ciaasification, by A. B. Michael, 

:■■■ .■. 297 .":.-: 

' Obsery,'' on some • British Eishes,' by: E. 
Bay, 310. 

Odostomia, (ftnote) 87. 

(Edicerus lynceus, 67. 

On a coll, of Crustacea made by E. 

Whymper in N.-Greenland seas ; 

^ Appendix on Sp. coll, by late 

' ■ . Brit. Arctic,' Exped.,' by,E. "J. Miers, 
59 . 

'On'A' Lithistid Sponge and form of 
:;'" Aphrocallistes from coast of Spain, 
by Prof. P, M. Bunean, 320. 

■ .'''On ''an, unusual form of the genus Hemi" 
pholis, by Prof. P. M. Duncan^ 
138. 

On a Synthetic type of Ophiund from 
. the N, Atlantic, by Prof. P. M. Dun- 
can, 73. 

, On certain Glands in the MaxiE® of 
; Tegenarm domestica, by S’. M. 

^ Campbell, 155. 

; On iudiy idual y ariatiou in the BraacliM 

Sac of Simple Ascidians, by W. A. 
Herdman, 329. 
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On Limiioeocliam, yictoria, a new Hy- j 
droid Medusa of fresh water, by 
Prof. G. J. AUman, 131. 

On the Betention of Sur-anai plate^ in 
an EcMnometra, by F. Jeffrey Bell, 
318. 

On the Classification of Gasteropoda, 
by Dr. J, D. Macdonald, Part- 1., 161 ; 
Part II., 241. 

On the extinct Dand-Tortoises of Mau- 
ritius and Eodriguez, by Alf. C. 
Haddon, 58. 

On the genus Plocamia, Schmidt, and 
other Sponges of the order Echino- 
nemata, hy S. O. Ridley — ^with De- 
script. of two new sp. of Dirrhopalum 
by Prof. P. M. Duncan, 476. 

On the genus Solanocrinus, Goldfuss, 
and its relations to recent Comatuloe, 
by P. H 6 i*bert Carpenter, 187. 

On the Green Colour of the Hair of 
Sloths, by H. C. Sorby,337. 

On the Hebridai Argentine, by E. 

:■ Day, 78. ■ 

On the I/aBd-Molluscan genus Durgella 5 
with notes on its anatomy, and de- 
scrip. of a new sp., by Lieut.-CoL 
; ,H. 'H.' God win- Austen, ,291. ' - ; 

On the Nostrils of the Cormorant (Pha- 
lacrocorax earbo), by Prof, J. 0. 
Ewart',. 455. 

On the occurrence of the Norwegian 
Argentma sikis on the shore of the 
Moray Eirth, by Thos. Edward, 
334. ' 

Oh the specific identity of Scomber 
punctatus, Ooucii, with S, seomber 
: Linh.;, by E. Day,' 146. 

On the supposed Stridulating- Organs of 
Steatoda guttata and Linyphia tene- 
. , brioola, by E. Gampbell, 152. ' , . ■ ' 
On/.the Pusfis 'Of the. fossfi Walrus found . 
in the Red Crag of Suffolk, by E. 
Bay Lankester, 144. 

On two cases of incorporation by 
Sponges of spicules foreign to them, 
by S. 0. Eldley, 149, 

Onchopora Sinclairei, Folyzoa paras, 
on, 355. 

Onesiinus Edwardsii, 66 . 

Oniscia caneellata, 268 ; citbaria, 266 ; 

Denisoni, 268 ; grandis, 268. 
Ophiocephalus, 34, 35; aurantiacus, 
'Striatu8;B4 . 

Ophioermus Hyselyi, 199, 

Ophiolepis, 77. 

Ophionyx, 73 ; armata, 77 ; scuteEum, 
77. 

Ophiopholis, 77. 

Ophioscoiex, 143, 


j Ophiothrix, 73, 77, 412. 

Ophiurid, n. sp., deserip. of, 74. 

Orcynua brachypterus, 311 ; thynnus, 

311. 

Oribates, 387. 

Osmerus liebridious, 82. 

Osphronienus, 35 ; olfax, 33. 

Ostracion quadricornis, 316. 

Otooysts and Otolites of Medusjo, All- 
man’s remarks on, (ftnote) 137. 

Pachygrai^sus socius, 86 ; transyersus, 
86 . 

Packard’s views, segni. of insects, 16, 
17,18. 

Pammelas perciformis, 310, 3l7. 

Pandalus borealis, 63. 

Panopens, 86 . 

Parasites of Elephants, Dr. T. Spencer 
Cobbold, on, 333. 

Pedicellina, 1 , 2 . 

Pelainys sarda, 311. 

Pentacrinus, 190 ; asteria, 210 , 211 , 
215; briareus, 210, 215; caput- 
medusse, (ftnote) 188; cingulatus, 
211 ; decorus, 211 ; Eisheri, 211 , 
215 5 Jaegeri, 211 ; Maelearanus, 
210 ; . pentagonalis ferratus, 210 ; 
pentagonalis personatus, 211 ; Sig* 
maringensis, 210, 211, 215 ; Wyville- 
Phomsoni, 210, 215. 

Periopbthalraus Schlosseri, 51. 

Petasidge, (ftnote) 132. 

Petromyzon fluyiatilis, 40. 

Phaiacrocorax carbo, nostrils of, 455. 

Phascolosoma, sp. with paras. Polyzoa, 

■ ■ 5 . 

Pheidole megacephala, exp. on, 170. 

Pholadomya, 146. 

Phyllopoda (Greenland), 70. 

Pilot-fish, 56. 

Pinnoi^theres, 86 ; angelicus, 86 ; Ged- 
-desi, 86 ' j 'Guenniv 87; hirtinianus, ' 
87 ; lithodomi, 87 ; maeulatus, 87 ; 

■ ::m^garita,'87;, ostreum, 87. . 

Pipe-fi^, '41. 

Pieuroooccus ■ Bradypi, 340 'Gholcepi, 
340. 

Pleuronectes flesus, 316. 

Pleuronectidm, habits of, 63 ; variations 

' in,"315.. 

Pleurotoma, 218 ; acanthodcs, 413, 
433, 435, 437; amcena, 426; am- 
phiconus, 409 ; anteridion, 399 ; ax^a- 
neosa, 462; atractoides, 407 ; anla- 
coessa, 472 ; aureola, 450 ; Barldien- 
sis, 429 J bioonspicua, 447 ; bico- 
nus, 409; boibodes, 402, 423, 424; 
brachytona, 413, 415 ; brychia, 451 ; 

' btfilmoea, 413, 418 ; carinata, 442 ' 
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catapliracta, 407 ; ceroplasta, 473; 
elmriessa, 458 ; cliyta, 466 ; cir- 
cinafca, S95, 407 ; oircumvolata, 465 ; 
clara, S93 ; cliinacota, 413, 438 ; 
compsa, 470; conoides, 409; coral- 
liiia, 413, 433, 435; eorpulenfca, 446, 
447 ; decussata, 437 ; didyma, 404 ; 
diiiiidiata, 398, 399; dyscrita, 448; 
emeiidata, 404, 441; engonia, 405; 
eritmeta, 413, 433, 443 ; fluetuosa, 
413, 416, 434 ; fiiegeasis, 4l7 ; go- 
niodes, 388, 394; graimlaris, 429; 
G-riflithii, 410 ; gypsata, 413 ; ros- 
trata, 414; harpiilaina, 429; hemi- 
meres, 398, 399 ; liispidula, 437 ; 
iiormophora, 457 ; hypsela, 413, 433 ; 
incilis, 413, 435 ; iiicincta, 438 ; in- 
temipta, 438; iscbia, 403, 423; 
Kaderleyi, 410, 413; Kennicottii, 
395 ; lanceolata, 410 ; iepta, 388, 
391 ; leucofcropis, 395 ; levutenais, 
432; lincfca, 443 ; HthocoHeta, 441; 
lopiioessa, 423; macra, 437, 439; 
marmarina, 413, 429 ; mioans, 443 ; 
mitrajfomis, 405; modiolus, 442; 
mouoceros, 449 ; nivalis, 396, 398, 
402, 403, 419 ; nodifera, 396 ; no- 
dulosa, 412 ; nuperrima, 437 ; obesa, 
4s07 ; osytropis, 395; pacMa, 460; 
papalis, 405 ; papyracea, 450; paretoi, 
410 ; patago nica, 417; paupera, 
411 ; perparvaj 469 ; peppanxilla, 
468; pbgeaora, 413, 423; planetica, 
394 ; platamodes, 447 ; piebeia^ 388, 
395, 398 ; Powerii, 398, 399 ; prisca, 
409 ; pruina, 453 ; pndens, 461 ; 
putiea, 443 ; pyrrha, 409, 410 ; 
feaaiieri, 404, 441 ; rbysa, 400 ; 
rosaria, 428; rostrata, 394; rotun- 
data,388, 393 ; rugolosa, 431 ; sacra, 
430 ; saiictijobannis, 412 ; Selysii, 

.y 412,; septangniaris, 432, 433 ; signaoi- '- 
deum,;44S y.' siHoea, 474'; ",s,pioea, 413, . 

: ■ ; 419'.;. 'spirata, ..407 ; ■ stammea, ,. 388, ■ 

,'■ ' 391;' sterrba, 413, ' 426,; stiropiiora,'... 

; ',413,' 432, 424 ; ' streptopliom,; 464; 
'Studomna, 417'; subtilis, '413, ;430 ;, ; 
8yn.gone's, S88, '396,'423, 443; tesili's,. 

:' ' 433'; ^teuuis, 400; tiara, 440 ; 'timcfcay'. 
413, '424;''.tomata, 407; tranalaeida’, ■■ 
444, 446; trilix, 388, 390 ; tn'rgi' 
diiia, 433 ; ida, 413, 420 5 undata, 
398 ; undatiruga, 400 ; uni&sciata, 
398 ; ventricosa, 409 ; zonata, 410. 

Pieurotomidse ' (Ohail. Exped.), 388, 
413, 457. 

Plocamia, 4S8; clopetaria, 476, 479; 
gymnazusa, 476, 478; plena, 476, 
480. 
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Plocamianiua of Sollas, 485. 
Plocamium, genus of seaweeds, 477. 
Pogonias, 50. 

Polyergus, 170 ; rufescens, 174. 
Polypholis echinata, 78. 

Polyzoa, Ectoprocta, 2 ; Eiidoprocta, 2. 

, 'classif. of, 343; of S' .-Polar 

Exped., 231 ; of Cbail. Exped., 341 ; 
structure of tlie marine, 1. 

Poronotus simiiis, 52. 

Pristolepis malabaricus, (ftnote) 34 
Promachocrinus, 214. 

Pulmobrancliiata, reasons for use of 
term, 165. 

Pulmonifera, analysis of, 161. 
PyramidelMse (OhaE. Exp.), 245. 
Pyramis glabrus, (ftnote) 87. 
Pyramocera, 85 ; Miginea, 85. 

Pyrula, 146. 

EaneEa afenis, 272; crumena, 272; 

fijiensis, 270 ; granifera, 273 ; Hvida, 

, 272 ; nobEis, 272 ; ; ponderosa, 272 ; 
rana, 272 ; sorobicuiator, 269; sub- 
granosa, 272. 

Eapbidoglossa, term applied to certain 
G-asteropods, 242. 

Rhabdodictyoii deiicatum, 326, 328. 
Rhapbitoma, 3ubg.PleurGtoma,413,441. 
Rhinoderma Earwinii, 39. 

Rhizotrogus solstifeialis, 15, 18. 
RhodpsOma, 275. 

Rhombus Isevis, 315. 

Rhopaioeomus tuberoulatus, 486. 

■ Ridley, '■S.-'-,0.,''On'''cas'es,'of inoorporatio'n; 
!'■ ■ by -Sponges'' Of 'ispicuies, -foreign'' 'te 

' them,: ■ ;' - , Spo-nges ■ 'of ' :■ the ', Oi^-er 

-Echmonemata, 493 ; o-n' the - genuS' 
Plocamia, Schmidt, 476, 

Rissoella, (ftnote) 87. 

RissoeUidsB, (ftnote) 87. 

Rissoina, 98. 

Rodriguez, extinct land-tortoises of, 58. 

Salenia, 319. 

SaltlcidsB, 157. 

Schizopoda (Greenland), 63. 

Scitena aquEa, 49. 84. 

' 'Sclerostoma clatbratum, 333 ; aipuncu- 
lifonne, 333. 

■ Scomber eolias, 147, 148, 149 ; macu- 

: latus, ■ 147' ; - ■ ' piieumatophom-s, ^ 148' 
scomber, on the specific identity of 
: S. punctatus with, 146; scriptus, 147y 

149. 

Soru|>oce}kra Eelilii, 231 ; smbra^ 231, 

232.' ■ '" 

Scutibranehiato, Br. Macdonald’s 

marks on, 241. 
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Slicat-fislies, 38. , ■ ^ 

Siluridse, 33, 45, 49. 

Siphodentalium lioiiolulense, 87, 89. 
Slotli, green coioiir of liair of* 337. 
Solanocrinusj its relations to recent 
Comatiilie, 187. 

(GoMfoss), 188, 189, 190 ; asper, 

203; Bronnii, 204; costatns, 191, 
192, 196 ; tfaegeri, 190 ; list of genus, 
187.' 

Solariella, subg. 'Troelius, 92. 

Solarium, 95. 

Solea vulgaris, 316. 

Soletioeonchia (GliaB. Exped.),, 87. 
Solenostomus, 41. 

Sphvmna parva, 78. 

Sponges, incorporation of spicules 
foreign to them, 149. 

, on a Lithistid, and form of 

Aphrocallistes trom the coast of 
Sp^iin, 320. 

Spongia hilamella turn, 493 ; canceliata, 
,496,; nervosa, 496. ' 

Steatoda albomaculata, : 152 ;■ bipune-. 

, tata, 153, 153 ; , castanea, 152 ■; ,,gut-. ' 

, ,tata, 1,52, : 153,, .. striduiating-organs 
of, 15,2 ; stieta, 152. 

Stewart, ,, G., on ; an , abnormal . Ambly.' 

,,, /pneustesgriseuSjlSOi, ' 

Stichleback, 36, 37, 39. . , 
Striduiating-organs of Steatoda .guttata 
.and Liny pMa tenebricola, 152. 
Strom.ateus sunilis, 52. , 

Strongylus falcifer, 333 ; foHatus, 333. 
Styela grossularia,, 330, 331. 

Suberites fuligmosus, 478. 

Suberotelites mercutor, 478. . 
Supplementary . note on. Cliitinous .or- 
gans; in Glieilostomataj more; par-..' 
tioularly Cellepora, by G-. Lusk, 
357. 

Surcula, subg. Heurotoma, 388, 450, 
455. 

Synthetic type of Opliiurid from the 
" JS". Atlantic, Prof. P. Martin Duncan 
■ on,. 73. 

'' !rabaimS" bovinus,. 

Tedania digitata, 478 ; muggiana, 478 ; 

.nig»scens^,'<4»78.-' ■ ■.■y ' ■ 

Tegenaria domestica, glands in maxillse 
of, 155. 

Telescope-fish, 41. 

Temnopleurus, 319. 

v,TerebIa,,■121^.■;^,,^ 

Testudo inepta, 58 ; leptocnemis, 58 ; 

vosmsBri, 58 ; triserrata, 58. 

Tetrodon, 49 ; nigripiuictatns^ 45. 
TWcstrifi sermlata, 68« 


Thaumautiidffi, 134 

The parasites of Elephants, by , T. 
Spencer Cobbold, 333. 

Therapons, 52. 

Theridiidse, 157. 

Theridion hamatum, 152. 

Thesbia, subg- Pleiirotoma, 413, 443, 
444, 453 ; nana, 446. 

ThioEiericrinus, 209. 

Thresher Shark, attacks of, on Whale, 55. 

Tiiynnus brachypteriis, 311. 

Tinker-fish, 36* 

Torcula, subg. Turritella, 217, 229. 

Torpedo hebetans, 47 ; niarmorata, 47. 

Tortoises, extinct, of Mauritius and 
Eodriguez, 58. 

Tracliinus vipera, 64 

Traehomedusse, 133; relations of, 
(ftnote) 132. 

Traehurus ti*achuruB, 84. 

Trachynofcus pyriformis, 386. 

Trichechus, 144 ; Huxleyi, 144, 145 ; 
rosmarus, 145. ' , , 

Tricheeodon, 144; KonincMi, 144 ; 

■■ Huxleyi, ; 144, , 146. '■ 

Triforis, subg. Cerithium, 99 ; angus- 
tissima, 102; gigas, 102 ; Pieiferi, 
102 ; seitula, 102 ; suturaHs, 103. 

Trigla pini, 49. 

Triton brasihanus, 270 ; partbenopus, 
270 ; phEomelee, 268 ; Quoyi, 270 ; 
viperinum, 270. 

Tritonidse (OhaE. Exp.), 245. 

Trochida? (ChaE. Exped.), 87. 

Trochris albugo, 90, 94; anguiatus, 94 ; 
aiTuensis, 90, 91 ; decoratus, 91 ; 
euglyptus, 92 ; fulgens, 91 ; lamprus, 
90, 93, 94; leaen&is,90 ; menkeanus, 
91 ; nobilis, 92 ; pliEippensis, 90, 
92 ; tumidus, 92 ; vernicosus, 94 ; 
vitiEgiueus, 94 ; zonatus, 91. 

TubuEpom ventricosa, 240. 

Tunicata, Alder and Hancock on, 275 ; 
Herdman on new British, 274. 

Tunnies, British, obs. on, 310. 

Turritella, 250 ; acoisa, 217, 220, 222 ; 
admirabiHs, 217, 218, 227 ; aiistrina, 
217, 218, 224 ; bicolor, 229 ; carlottse, 
■217, .218; conspersa;"221,," 229.; 
Cbrdismei, 217, 224; declivis, 230; 
dcEciosa, 217, 226 ; duplieata, 226 ; 
^nnii, 221, 230; Hookeri, 226; 

, ;223;' ■' '226',; ^ 
lameEosa, 217, 229 ; monEifera, 230 ; 
pagoda, 221, 226 ; phEippcnsis, 217, 

sinuata, 220; terebra, 226; tripli- 

, Tuiriteliid© OhaEf Exped.), 217. 
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Umiioseopus scaber, 53* 

Umatelia, 2. 

Uropoda formicariffij 386. 

Yera Cruz, Cnistsceans from, 85. 
VesicizIarEd® (Arctic), 24:0. 

Toliita, 146. 

Walkmg-fislij M, 

’Walrus, fossil, as ' to ' tbe nomenclature 
of^ 14.4 ; tusks of four diif. kinds, 145, 
and cause attrition of, 146. 

^ j tusks found in Suffolk 

Crag, E. Eaj Lankester on, 144. 
Wasps, o'bserv, on Ants, Bees, and, 


by Sir J, Lubbock," Part YII., 167 ; 
Fart Ylir., 362. . 

Watson, Eev. B. Boog, Mollusca of 
'Challenger’ Exped. — Part V., 87; 
Part' VL, 217 ; Part YII., 245 Part 
YIIL, 388; Part IX, 413;' Part X, 
457. 

Wesmael on Myrmecocystus, 185. 
Whym per, coll, of Crustacea made by, 
in X-Grreenland seas, 58 ■' 

Zaria, 218. 

Zeus faber, 84. 

Ziphioids, 146, 

Zizipbinus, subg. Trocbus, 91. 
Zygodactylon grcenlandica, 52. 
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